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DEVELOPMENT OF LAMINA CRIBROSA (HADEN) EXPLANATION OF PLATES 
Prate I. 


Figure 1. Human Fetus 45 mm. g. |. Stain H and E. Longitudinal section of optic 
nerve. Magnification Objective 16 mm. Ocular 10. 
(g) Glial nuclei irregularly scattered thruout optic nerve. 
(p) Anlage of pial sheath. (ch) Anlagen of choroid and sclera. 


Figure 2. Human Fetus 67 mm. g. 1. Stain H and E. Longitudinal section of optic 
nerve. (g) Glial nuclei arranged in somewhat regular rows, anlagen of glial septa. 
(gl) Glial nuclei in parallel rows at right angles to nerve at level of sclera, anlage 
of lamina cribrosa. 
(c) Capillaries arising in anlage of pial sheath and entering optic nerve (ch and 
scl) Choroid and sclera. 
Figure 3. Stain H and E. Mag. Obj. 2 mm. Oil Immersion, Ocular 10. 
Higher magnification of portion of figure 2 atc. (c') Capillary. (End) Endothelial 
cells and budding. (fb) Fibroblasts. (g) Glial nuclei. 


II. 


Human Fetus 97 mm. g. |. Stain the Van Geisen. 

Figure 1. Longitudinal section of optic nerve. Obj. 16 mm., Oc. 10. 

(p) Pial sheath. (d) Dural sheath. (g) Glial septa between the bundles of optic 
nerve fibers. (f) Strands of connective tissue fibrils arising in pial sheath 
and entering nerve. (gl) Glial nuclei in parallel rows at right angles to nerve 
at level of sclera, anlage of lamina cribrosa. 

Figure 2. Cross section of orbital portion of optic nerve of fellow eye. Objective 16 mm., 
Ocular 10. (d) Dural sheath. (p) Pial sheath. (g) Glial septa. (f) Fibrous tissue 
arising from pial sheath and growing into nerve along the glial septa. 

Figure 3. Cross section of same nerve at the level of the anterior layers of the sclera 
(thru.the anlage of the lamina cribrosa). Obj. 16 mm. Ocular 10. 

(scl) Sclera. (g) Glial cells and anastomosing processes forming lamina. (h) 
Hyaloid artery. There is no fibrous connective tissue seen in the lamina. 

Figure 4. Detail of glial cells in figure 3, but higher magnification. Objective 2 mm. Oil 
Immersion. Ocular 10. (g) Glial cells and anastomosing processes. 


Pirate ITI. 


Human Fetus 180 mm. g. |. Stain the Van Giesen. 

Figure 1. Longitudinal section of optic nerve. Obj. 16 mm. Oc. 10. 
(d) Dural sheath. (p) Pial sheath. (g) Glial septa. 
(f{) Fibrous septa. (gl) Glial cells forming anlage of lamina. (f') Bundle of 
fibrous connective tissue growing from the sclera into posterior layers of anlage of 
lamina. (scl) Sclera. 

Figure 2. Cross section of orbital portion of optic nerve of fellow eye of same fetus. 
Obj. 16 mm. Oc. 10. (d) Dural sheath. (p) Pial sheath. (f) Fibrous connec- 
tive tissue growing from pial sheath into nerve to form septa. (h) Central vessels. 

Figure 3. Cross section of same nerve as figure 2, thru the level of the anlage of the 
lamina cribrosa. Obj. 16 mm. Oc. 10. (scl) Sclera. (gl) Glial cells and processes 
forming network of lamina. (f) Bundle of fibrous connective tissue growing from 
the sclera into posterior layers of lamina. 


Prate IV. 


Human Fetus 360 mm. g. |. Stain the Van Giesen. 

Figure 1. Cross section thru orbital portion >f optic nerve. Obj. 16 mm. Oc. 10. (d) Dural 
sheath. (p) Pial sheath. (a) Arachnoid. (f) Fibrous septa. (g) Glial septa 
Note purplish color of sheaths and sepia of fibrous connective tissue. 

Figure 2. Cross section of same nerve at level of posterior layers of lamina _cribrosa 
Obj. 16 mm. Oc. 10. (scl) Sclera. (f) Fibrous connective tissue septa. (g) Glial 
septa. (h) Central artery and veins. Note bright red color of connective tissue of 
sclera and septa. 


| | 


AMERICAN JOURNAL OF OPHTHALMOLCGY VOL. 8 PLATE 1 


= 


DEVELOPMENT OF OPTIC NERVE AND LAMINA CRIBROSA 


ES 
Sse. cH & S.C.L 
> 
— 
ee B, 
/ ‘ 
Fig3 


AMERICAN JOURNAL OF OPHTHALMOLOGY VOL. 8 


+ g y 


ig.5 SS Fig A 


DEVELOPMENT OF OPTIC NERVE AND LAMINA CRIBROSA 


AM 
| 
3 
~ 
Ay,” 
F . ; A 
| 
| 


PLATE AMERICAN JOURNAL OF OPHTHALMOLOGY VOL. 8 PLATE 3 


DEVELOPMENT OF OPTIC NERVE AND LAMINA CRIBROSA 


~ 
— 
| 
L MAG: A / 
: ~ 
sc. f Fig ] 
d\ | 
p 4 ‘ 
| F Fig, 


AMERICAN JOURNAL OF OPHTHALMOLOGY VOL. 8 


DEVELOPMENT OF OPTIC NERVE AND LAMINA CRIBROSA 


PLATE 4 


ili cS ‘8 
GEO 
POP 
p 
h. 
‘ 
rer 
_, NYY 
| 
Fig. 2 


LATE 4 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Vol. 8 


JANUARY, 1925 


No. 


THE DEVELOPMENT OF THE CONNECTIVE TISSUE FRAME- 
WORK OF THE HUMAN OPTIC NERVE WITH ESPECIAL 
REFERENCE TO THE LAMINA CRIBROSA. 


Henry C. Haven, M. D. 
HOUSTON, TEXAS. 


This paper is based on the histologic study of nine human fetuses, from 45 mm. to: 
The sections were stained to differentiate glial from fibrous connective 


500 mm. in length. 
tissue. 


They show that the optic nerve is originally wholly ectodermal. 


Later it becomes 


invaded by fibrous connective tissue elements from the mesoderm of the anlage of the pial 


sheath. 
septa of the nerve, but a direct ingrowth of the collagenous fibers of the sclera. 
Until comparatively recently the edge of its nature should be of value. 


lamina cribrosa was thought to be pro- 
duced by the fibers of the optic nerve 
passing thru the anlagen of the choroid 
and sclera as they grow into the optic 
stalk. In a standard text book of em- 
bryology of so recent edition as 1921, 
the following statement is made: 

“As the mesodermal anlagen of the 
chorcid and sclera are present before 
the nerve fibers begin to grow into the 
optic stalk, the fibers must pass thru 
these two coats on their exit from the 
eye. There results the fenestrated 
crossing of the optic nerve by these 
two coats, known as the lamina 
cribrosa.” (Bailey and Miller) 

Like statements are found in other 
quite recent publications of authorita- 
tive writers. That this is not only in- 
correct, but that it would be a me- 
chanical impossibility, may be readily 
understood if one will but recall that 
the optic stalk is but a part of the 
optic vesicle and that there is no sepa- 
ration in their continuity after the in- 
vagination, or at any time, and that 
the fibers grow back from the cup 
thru the substance of the wall of the 
stalk. Therefore, as the anlagen of the 
choroid and sclera are exterior to the 
optic cup and stalk, it would be impos- 
sible for the nerve fibers to grow thru 
them in such manner. 

As the lamina cribrosa occupies a 
unique position in the eye which causes 
it to participate in many pathologic pro- 
cesses of grave consequences, a knowl- 


The fibrous connective tissue of the lamina cribrosa is not a growth forward of the 


With this thought in mind, some few 
years ago I undertook an investigation 
into its development; but soon found 
that to do this meant a knowledge of the 
history of the development of the whole 
fibrous framework of the optic nerve. 


I, therefore, present here its complete 


history. The material used is my own, 
and all the sections and paintings are 
original to this article. My study was 
made from nine human fetuses, rang- 
ing in length from 45 mm. to 500 mm. 
I have endeavored to show the various 
phases of its development and trace the 
changes step by step that lead up to the 
last stage in the growth of the sustentac- 


ular tissue of the optic nerve, the ap- 


pearance of the fibrous connective tissue 
fibers in the iamina cribrosa. I have 
sought to do this in a simple, straight- 
forward way, in order that those who 
have neither the time nor the inclination 


to do this work themselves, nor the 


patience to wander thru the mazes of 
controversy in foreign literature, may 
have the privilege of seeing this very 
interesting picture at a glance. 

It will be my endeavor to demon- 
strate the following: 

Ist. That the lamina cribrosa is 
primarily glial, of ectodermal origin. 

2nd. That toward the end of (or in 
the later months of) fetal life the 


posterior layers (brainward) of the 


lamina show the presence of connec- 
tive (mesodermal) tissue. 
3rd. That this connective (meso. 
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dermal) tissue is not a growth forward 
of the fibrous septa of the optic nerve, 
but is a direct inward growth of the 
collagenous fibers of the anterior lay- 
ers of the sclera. 

4th. That the anterior layers of the 
lamina (choroidal portion) are purely 
glial (ectodermal) and remain so in 
adult life. 

In order to understand what is to 
follow, it is necessary to have some 
knowledge of the development of the 
ectodermal, or primary, framework of 
the optic nerve. As this paper and 
these specimens begin shortly before 
the appearance of the mesodermal tis- 
sue (that is, at about two and one 
fourth months, 45 mm., g. 1.), I shall 
quote from a resumé of the work of 
Dr. Arthur Robinson on the develop- 
ment of the optic nerve in mammals, 
which presents a clear explanation of 
the origin and development of the glial 
framework of the optic nerve: 

“As the fibers grow from the nerve 
cells with which they are connected, 
they pass into the substance of the 
stalk, forcing their way between its 
constituent parts, and ultimately ac- 
quiring an intercellular position. It is 
not however possible to state definitely 
that they possess such a position on 
the first entry into the stalk, for there 
are indications that in the early stages 
the cell territories of the stalk are not 
defined; or, in other words, that the 
stalk is .a hollow nucleated plasmo- 
dium, and that the separation of the 
protoplasmic mass into cell areas is 
possibly initiated by the entrance of 
the optic nerve fibers into it. In support 
of this possibility, it is to be rernembered 
that it is only as the nerve fibers increase 
in number that the cell territories be- 
come defined, and that the constitutent 
cells are never completely isolated 
from each other, for they remain con- 
nected by anastomosing processes 
which limit the areas thru which the 
nerve fibers pass; but however this 
may be, there can be no doubt about 
the final result, which is that the nu- 
cleated protoplasmic walls of the optic 
stalk become directly converted into 
the sustentacular tissue of the optic 
nerve exactly in the same manner that 
the spongioblasts of the spinal cord 


and brain are converted into the neuro- 
spongial substance; and in the first in- 
stance at all ezents the mesodermic tissue 
takes no part in the formation of the op- 
tic nerve, tho at a later period a meso- 
dermal invasion of the nerve must occur 
in association with the ingrowth of 
the vessels inio the nerve substance.’* 

I shall now endeavor to show how 
this mesodermal invasion of the nerve 
takes place by describing the appear- 
ance of the optic nerve in each of the 
nine fetuses that I have studied, 
Specimen 1, Plate 1, Figure 1, Stain H 
and E, Objective 16 mm., Ocular 10, A 
Human Fetus 45 mm., greatest length; 
approximate age two and one half 
months. 

The optic nerve was composed of a 
mass of fibers running among numer- 
ous glial cells. The glial cells were 
beginning to show some tendency to 
regularity of arrangement, but were 
not in sharply defined rows. At this 
age there was no mesodermal tissue 
in the optic nerve other than that 
which accompanied the hyaloid artery. 
There were no blood vessels in it other 
than this one, except an occasional ill- 
defined capillary in the brain end. The 
nerve was immediately surrounded by 
the anlage of the pial sheath, which 
was composed of minute capillaries 
and certain cells with large, pale 
granular nuclei, which were fibro- 
blasts. 

A careful study made of the border 
of the nerve showed that its most inti- 
mate covering, or membrane, was com- 
posed of glial cells placed side by side. 
This was the anlage of the peripheral 
glial mantle. And when this layer 
was followed forward to the globe, it 
was seen that the cells of this layer 
were continuous with the pigmented 
layer of the retina. This layer was 
best seen in that part of the nerve near 
to the retina, in the region of what 
will later be the choroidal canal. In 
the sections toward the brain it was 
more difficult to see, because it had— 
at even this early age—become cov- 


*On the Formation and Structure of the 
Optic Nerve, and its Relation to the Optic 
Stalk, By Arthur Robinson, M. D., The Owens 
College, Manchester, England. (Journal of 
Anatomy and Psysiology, Vol. 30.) 
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ered by connective tissue cells and 
capillaries of the pial sheath. 

At this age the sustentacular tissue, 
framework or septa of the optic nerve 
was purely glial, and had been de- 
veloped from the plasmodium of the 
optic stalk. It was an imperfectly de- 
veloped and irregularly arranged syn- 
cytium of glial cells. In older fetuses 
these cells will become perfectly and 
beautifully arranged, as will be seen in 
the cross section of the 97 mm. fetus. 

Specimen II, Plate I, Figures 2 and 3. 
Stain H. and E. Obj. 16 mm. Oc. 10, 
Obj. 2 mm. Oil Immersion Oc. 10. A 
Human Fetus, 67 mm. g. 1. Approxi- 
mate age, two and three quarter months. 

There was a marked change in the 
appearance of this fetus from that of 
the 45 mm. The glial nuclei showed 
a greater tendency to be arranged in 
parallel longitudinal rows, — which 
marked the divisions of the funiculi; 
but they were still not quite regular, 
except some of those in the distal 
(retinal) end, which were seen to lie 
with their long axes at right angles 
to the nerve fibers and were in definite 
parallel lines. This constituted the 
anlage of the lamina cribrosa. (See 
Plate I, Figure 2 at gl.) 

The most striking change in this 
nerve from the younger one was the 
appearance of capillaries in its sub- 
stance (c). These were most numer- 


ous in the proximal (brain) end of the 


nerve. Their walls were delicate sin- 
gle layers of endothelial cells. They 
were so delicate that at times one saw 


‘blood corpuscles without being able to 


distinguish the vessel wall. Many of 


‘the capillaries, or endothelial tubes, 


could be seen entering the nerve from 
the pial sheath, and sections of others 
were seen scattered very generally 
thruout the nerve (Plate I, Figure 2 at 


‘c). It was seen that none of these 


capillaries originated within the optic 
nerve, but arose from the surrounding 
mesoderm (anlage of pial sheath) and 
grew into the nerve. Their advent 
represents the first invasion of the 
mesoderm into the substance of the 
optic nerve. They contained blood 
corpuscles and showed endothelial 


cells in advance of them—endothelial 
budding. They were surrounded by 
‘many cells with large pale nuclei, 


which, if compared with cells of the 
neighboring loose connective tissue, 
would be seen to be fibroblasts. (Plate 
I, Figure 3 at c and f b. Obj. 2 mm. 
Oil Immersion Oc. 10.) 

Within the optic nerve the processes 
of these cells might only occasionally 
be seen, as they were hidden by the 
nerve fibers and glial cells. I shall 
show in succeeding pictures that these 
capillaries, accompanied by the fibro- 
blasts grow and climb around the glial 
cells which form the partitions be- 
tween the bundles of nerve fibers; and 
gradually, as the young connective tis- 
sue fibrils develop from these capil- 
laries and fibroblasts, they enmesh the 
glial trabeculae and finally replace them 
and become the connective tissue septa. 

The dural sheath of this fetus was 
composed of delicate wavy collagenous 
fibrils which stained differentially. The 
fibers of the pial sheath stained with 
the Van Giesen stain the same as the 
dural, only more intensely red. The 
mesodermal tissue accompanying the 
hyaloid artery showed distinct strands 
which stained bright red. Other than 
that accompanying the hyaloid artery, 
there was no mesodermal tissue within 
the nerve of this fetus, sufficiently de- 
veloped to stain differentially. 

Specimen ITI, Plate II, Figure 1. Stain 
The Van Giesen. Obj. 16 mm. Oc. 10. 
A Human Fetus, 97 mm. g. 1. Approxi- 
mate age three months. Long. Sec. 

In this fetus was seen the next step 
in the development of the framework ~ 
of the nerve, which was the appearance 
of collagenous fibrils among the cells of 
the glial septa. Longtitudinal sections 
stained by the Van Giesen method 
showed greater development of the dural 
and pial sheaths than was seen in the 
two preceding fetuses. A number of 
collagenous fibrils were seen running into 
the nerve from the pial sheath, and 
others were seen lying along the divi- 
sions between the funiculi. The glial 
cells were now lined up in parallel, lon- 
gitudinal rows, which represent the 
septa between the bundles of nerve 
fibers. The hyaloid artery and vein 
were surrounded by connective tissue 
fibrils. Capillaries and blood corpuscles 
were seen in among the glial cells in 
nearly every one of the septa. The glial 
nuclei, which were in the anterior or 
retinal end of the nerve opposite the 
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anlage of the sclera, lay with their long 
axes at right angles to the nerve, and 
were arranged in numbers of parallel 
rows; these form the anlage of the lam- 
ina cribrosa and they were very dis- 
tinct. (Plate II, Figure 1 at gl.) 

Plate II, Figure 2, Stain The Van 
Giesen, Obj. 16 mm. Oc. 10. Same Fetus, 
Cross Section of Orbital Portion of 
Optic Nerve. 

In cross sections of the fellow eye of 
the fetus it was seen that the sustentac- 
ular tissue, or frame work, of the nerve 
consisted of glial cells and their proc- 
esses, within the spaces of which were 
seen other glial cells and fine glial fibers 
and nerve fibers. Capillaries in cross 
sections lay at the cellular junction of the 
glial septa in association with the nuclei 
of the glial cells. Longitudinal sections 
of capillaries leading into the nerve from 
the pial sheath were seen, and occasion- 
ally a red streak of connective tissue 
fibrils appeared running from the pial 
sheath into the nerve along the septa 
(Plate II, Figure 2, at f.) Small pieces 
of red fibrils which showed no connec- 
tion with the sheath were scattered about 
in among the septa, and delicate webs of 
connective tissue fibrils were seen about 
the glial septa. The hyaloid artery and 
vein were surrounded by delicate con- 
nective tissue fibrils. 

The serial sections of this nerve, 
studied from the proximal or brain end, 
near the optic foramen and reading for- 
ward toward the eye, presented the gen- 
eral appearances just described. Only 
occasionally could the peripheral border 
of glial cells (peripheral glial mantle), 
which separate the nerve fibers from the 
pial sheath, be seen, as it was so inti- 
mately associated with the sheath that 
it was obscured by its connective tissue 
fibrils and capillaries. As the entrance 
of the nerve into the eye was approached, 
the appearance of the glial septa changed 
very much. They became thicker and 
coarser. This change became _ very 
marked after the nerve entered the 
scleral canal—that is, after the pial 
sheath and intervaginal space were no 
longer seen. (Plate II, Figure 3 at g.) 

Plate II, Figure 3, Stain The Van 
Giesen, Obj. 16 mm., Oc. 10. Same 
Fetus, Cross Section thru Lamina Crib- 
rosa. 


This is the position that corresponds 
to the parallel rows of glial nuclei with 
their long axes at right angles to the 
nerve seen in the longtitudinal sections 
—in other words, the position of the 
lamina cribrosa (Plate II, Figure 1 at 
gl.). Here the glial trabeculae were very 
coarse and thick and the capillaries were 
endothelial tubes with connective 
(mesodermal) tissue fibrils. With higher 
magnification, the nuclei, cell bodies 
and processes of the glial cells, showed 
very well. 

Plate II, Figure 4, Stain The Van 
Giesen, Obj. 2 mm. Oil Immersion, Oc. 
10. Detail of Glial Cells in Same Sec- 
tion as Last. Higher Magnification. 

The cells had large densely staining 
nuclei and ray like processes which anas- 
tomosed with those of other cells. These 
glial cells and their processes formed 
the primitive lamina cribrosa. In the 
succeeding pictures it will be shown that 
the posterior lavers of these anastomos- 
ing cells will be invaded by mesodermal 
(connective) tissue from the sclera. But 
the anterior layers remain purely glial 
thruout fetal life, and present the same 
characteristic arrangement. The periph- 
eral border of glial cells which sur- 
rounds the nerve and sends processes 
into it was well seen. As _ heretofore 
stated, the peripheral border of glial cells 
is continuous thruout the whole surface 
of the nerve in all probability, but can- 
not always be demonstrated because of 
its intimate association with the pial 
sheath. 

Note that the connective tissue of the 
sclera stained very red. It could be very 
positively seen that there was no tissue 
that stained red in the position occupied 
by the lamina. As the nerve fibers had 
grown into the nerve long before this 
age, it can be seen beyond question of 
doubt that they did not pass thru the 
anlagen of the choroid and sclera to 
make the fenestrated appearance known 
as the lamina cribrosa. 

Specimen IV, Stain The Van Giesen. 
A Human Fetus, 105 mm., g. l. Approxi- 
mate age three and one half months. 

This fetus differed very little in ap- 
pearance from the 97 mm. fetus. There 
were more connective tissue fibrils which 
stained red accompanying the little blood 
vessels, and the glial ceils showed more 
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perfectly. The lamina cribrosa was com- 
posed of glial cells and their processes 
and there was no mesodermal tissue in it. 

Specimen V, Plate IIT, Figure 1, Stain 
The Van Giesen, Obj. 16 mm., Oc. 10. 
4 Human Fetus, 180 mm., g. l. Approxi- 
mate age four and one half months. 

In this fetus the scleral and pial 
sheaths showed greater development. 
Within the nerve bright red lines of con- 
nective tissue fibrils were seen in many 
places between the bundles of nerve 
fibers. Where they lay the glial nuclei 
were not seen, but at the end of the red 
streaks they reappeared and continued 
to be seen as the septa. The glial lam- 
ina cribrosa was well developed. The 
cell processes were drawn out thickly, 
and lay in numerous parallel rows at 
right angles to the nerve opposite the 
level of the sclera. It was seen that the 
immediate periphery of the nerve at this 
place was bordered by a row of glial 
cells, whose processes might be seen to 
run inward to assist in forming the lam- 
ina. When this row of cells was traced 
forward, it was seen to curve over the 
edge of the lamina vitrea choroidea and 
become continuous with the retina, as in 
the younger fetuses. One bright red 
bundle of connective tissue fibrils was 
seen running from the sclera into the 
posterior layer of the lamina. This was 
the first evidence of mesodermal tissue 
in the lamina and it is apparent that it 
comes from the sclera. 

Plate III, Figure 2, Stain The Van 
Giesen, Obj. 16 mm., Oc. 10. Same 
Fetus, Cross Section of Orbital Portion 
of Fellow Eve. 

Cross sections of the orbital portion 
of the nerve of the fellow eye of the 
same fetus, stained with the Van Giesen 
stain, showed numbers of bright red 
bands of connective (mesodermal) tis- 
sue forming septa, outlined by capil- 
laries. As the sections approached the 
globe the connective (mesodermal) tis- 
sue within the nerve became less. Cross 
sections thru the nerve at the level of 
the sclera and in advance of the inter- 
vaginal space (Plate III, Figure 3, same 
stain and magnification), showed strong 
trabeculae formed by glial cells and their 
processes, the lamina cribrosa (stained 
brown). The nerve was here surrounded 
by a dense border composed of glial cells, 


immediately surrounding which were the 
circular, red fibers of the sclera. The 
lamina cribrosa was as yet free from 
connective tissue, except for one or two 
strands which ran from the sclera into 
its posterior layers (Plate III, Figure 
3 at f). Similar strands were seen in 
the longitudinal sections of the fellow 
eye of the same fetus (Plate III, Figure 
1). 

Specimen VI, Stain The Van Giesen. 
A Human Fetus, 190 mm., g. l. 

The appearances of sections of this 
fetus were practically the same as those 
of the 180 mm. fetus just described. 

Specimen VII, Plate IV, Figure 1. 
Cross Section of Orbital Portion of 
Nerve. Stain The Van Giesen, Obj. 16 
mim., Oc. 10. A Human Fetus, 360 mm. 
g. 1. Approximate age seven months. 

In this specimen the sheaths of the 
nerves were much more developed and 
the vessels running from the pial 
sheath into the nerve were larger, and 
had more fibrous tissue in their walls 
than in the younger specimens. As 
was seen in the younger fetuses, these 
vessels passed between each funiculus, 
or bundle of nerve fibers. Associated 
with them were many bundles of con- 
nective tissue fibrils, and the glial 
septa between the funiculi in the 
greater portion of the nerve had been 
enveloped and partially replaced by 
the young connective tissue (Plate IV, 
Figure 1 at f and g). The fibrils of 
this connective tissue were curly, 
loosely meshed, and took on a char-- 
acteristic purplish red color when 
stained by the Van Giesen method. 
Within the funiculi were numerous 
glial cells and fibers among the nerve 
fibers. Seen in longitudinal section, 
the fibrous septa were not continuous 
and the gaps within them were filled 
in by glial tissue, the same as is seen 
in postnatal life. 

Plate IV, Figure 2, Cross Section of 
Same Nerve thru the Posterior Lay- 
ers of the Lamina Cribrosa, Stain The 
Van Giesen, Obj. 16 mm., Oc. 10. 

As the cross sections of the optic 
nerve of this fetus entered the pos- 
terior pole of the globe, and they were 
seen to have passed beyond the an- 
terior end of the intervaginal space; 
or in other words, were in advance of 
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the anterior end of the pial sheath, a 
great change was seen to have oc- 
curred in their appearance. The septa 
had lost the purplish stained, wavy, 
fibrous connective tissue, and were 
now composed of coarse bands of glial 
tissue. These were interlaced by 
straight fibers of bright red stained, 
fibrous connective tissue; which were 
seen to be directly continuous with the 
fibers of the anterior layers of the 
sclera (Plate IV, Figure 2 at f and g). 
The sclera had identically the same in- 
tense red appearance as these fibers. 
The fenestrated appearance just de- 
scribed was the posterior portion of 
the lamina cribrosa. It could be very 
positively seen that the connective tis- 
sue fibers which were forming part of 
its structure were a direct ingrowth 
of the fibers of the sclera, and not a 
forward growth of the connective tis- 
sue septa of the orbital portion of the 
nerve. The structure and staining 
qualities of the fibrous tissue in the 
two positions were seen to be quite 
unlike. Where the connective tissue 
fibers of the lamina crossed one an- 
other, their intersections were seen to 
be angular and not curved. Immedi- 
ately surrounding the position of the 
lamina, the scleral fibers were seen 
to be arranged in circular formation. 
The longitudinal sections of this nerve 
showed that the lamina was bowed, 
or curved, with the convexity toward 
the brain, as seen in postnatal life. 
As the cross sections progressed for- 
ward, and the level of the choroid was 
reached, all the red staining connec- 
tive tissue fibers had disappeared com- 
pletely. The lamina now was com- 
posed entirely of glial cells and their 
processes, and glial fibers. It presented 
almost an identical appearance as that 
of the lamina of the 97 mm. fetus, only 
the septa were coarser. This is the 
choroidal portion of the lamina and it 
is never invaded by fibrous cormnective 
tissue, but remains purely glial thru- 
out postnatal life. It may be con- 
sidered a later stage of the original 
network of glial cells with their anas- 
tomosing processes, which arrange- 
ment was inaugurated by the invasion 
of the optic nerve fibers into the optic 
stalk. In the cross sections of this 


specimen at the level of the lamina. 
the peripheral border of glial cells and 
the inner border of glial cells (those 
surrounding central vessels) 
showed very distinctly. 
Specimen VIII. A Human Fetus, 400 
mm., g l. Approximate age eight months 
The sections of this fetus had prac- 
tically the same appearance as those 
of the 360 mm. fetus, except that the 
fibrous connective tissue, both of the 
orbital portion of the nerve and the 
lamina cribrosa, was greater in quantity 
and coarser in texture. ‘ 
Specimen IX. A Human Fetus, 500 
mm., g. l. Approximate age nine months, 
The fetus was presumably just at 
term, but had had no postnatal life. 
Sections of the optic nerve stained by 
Weigert’s method demonstrated that 
there were no medullary sheaths to 
the nerve fibers. The specimen was 
wonderfully preserved. The fibrous con- 
nective tissue of the septa of the orbital 
portion of the nerve was in more com- 
pact bundles than in the 400 mm. fetus, 
and that of the lamina not so thin and 
delicate. Sections stained with Mal- 
lory’s glial stain showed clearly the 
intermingling of the glial fibers and 
the connective tissue fibers of the pos- 
terior layers of the lamina, but there 
were no fibrous connective tissue fibers 
among the glial fibers of the choroidal 
portion of the lamina. 


RESUME. 


The primary framework or susten- 
tacular tissue of the optic nerve is de- 
rived from the ectoderm; and is com- 
posed of glial cells and their processes. 
By the continuity of the processes 
with one another an arrangement sim- 
ilar to a bundle of tubes is made, 
within which lie the optic nerve fibers. 
The ectodermal (glial) framework 
may be likened to a pattern or skele- 
ton upon which a permanent structure 
is later to be built. Prior to the mid- 
dle of the third month there is no 
mesodermal tissue within the optic 
nerve, other than that incarcerated 
with the hyaloid artery. At this age 
the mesoderm begins its invasion. The 
first signs are a few capillaries which 
arise within the anlage of the pial 
sheath and pass thru the peripheral 
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layer or covering of glial cells of the 
optic nerve and enter it. They are 
endothelial tubes which are accom- 
panied by fibroblasts. The capillaries, 
after entering the nerve, follow the 
direction of the ectodermal partitions 
composed of glial cells, and their proc- 
esses, and gradually increase in num- 
ber until a capillary is found at nearly 
every glial partition. As this is taking 
place, the accompanying fibroblasts 
develop connective tissue fibrils, which 
form delicate webs of tissue about the 
capillaries. As this fibrous connective 
tissue increases, it envelops the glial cells 
and processes which form the glial 
septa, and by the seventh month 
nearly all the septa between the funi- 
culi are fibrous connective tissue. This 
metamorphosis apparently does not occur 
in unbroken lines, for even in adult 
life there are gaps in the connective 
tissue septa which are filled in by glial 
cells. 

As early as two and three quarters 
months the glial nuclei in the distal 
or retinal end of the nerve, opposite 
the location of the anlage of the sclera, 
assume an appearance and’ position 
different from those in the rest of the 
nerve. Their processes are coarser 
and form in this place a strong net- 
work which is the anlage of the lam- 
ina cribrosa. This portion of the glial 
sustentacular tissue is not invaded by 
fibrous connective tissue until at a much 
later period than that of the older parts 
of the nerve. When ultimately it does 
appear here it is a direct ingrowth of 
fibers of the sclera, and it occupies 
only the posterior (brainward) layers 
of the lamina. The anterior or choroi- 
dal portion of the lamina is never in- 
vaded by connective tissue, but is com- 
posed of glial cells and their processes, 
which are arranged just as they were 
in early fetal life, and should be con- 
sidered as a persistence of the syn- 


cytium of ectodermal cells which 
formed the original framework of the 
optic nerve. At the end of fetal life 
the fibrous connective tissue fibrils of the 
lamina are thin and delicate, but very 
soon after birth they become coarser and 
apparently of great strength in order 
to withstand the strain entailed by the 
movements of the globe. 


AN OPINION AS TO FUNCTION. 


The fibrous connective tissue portion 
of the lamina serves to close partially the 
gap in the sclera made by the scleral 
canal. It also prevents changes in the 
shape of the posterior pole of the globe 
when it is moved by the external ocular 
muscles. The scleral fibers of the 
lamina, passing into the nerve between 
its funiculi, serve to hold it in fixed 
position (anchored to the sclera, in 
other words) during the movements of 
the globe. It does not begin to de- 
velop until shortly before birth, be- 
cause there is no need for it until then, 
and at birth the collagenous fibers are 
comparatively thin and delicate. After 
birth they increase in thickness and 
strength to keep pace with the in- 
creased movements of the eyes, and 
continue to grow until in adult life. 
In adult life they have become thick 
and strong, in order better to resist 
the strain of the pull upon the sclera 
during convergence and the ocular move- 
ments. If it were not for the anchor- 
ing of the nerve by the connective tis- 
sue lamina, there would be a disturb- 
ance in vision caused by the pulling of 
the nerve upon the retina when the 
eye changed positions. 

My thanks are due to Mr. R. J. Da- 
vies,, Technician of the biologic labora- 
tories of Rice Institute, for the excellent 
manner in which he prepared the sec- 
tions for this study, and for his many 
valuable suggestions. 
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THE OUTSTANDING BEAM OF THE AQUEOUS FLUID. 


Graves, M. C. 


LONDON, ENGLAND. 


This paper describes the exact technic by which the path of a minute brilliant beam js 
rendered visible in the normal aqueous. Familiarity with this normal appearance is the basis 
for judging pathologic changes observed in microscopy of the living eye. Cases illustrating 


different changes of the kind are mentioned. 


The normal visibility of the aqueous under 


proper technic has already been referred to in a paper about to be published in the British 


Medical Journal. 


The normal body fluids, ec. g. the 
cerebrospinal fluid, are not optically 
empty. When a sharply defined in- 
tense beam of light passes thru such 
fluids the track of the beam is visible. 
Its visibility is due to (1) scattering 
of light—by minute particles whose 


Fig. 1.—Slit beam in clear media; c, cornea; a, 
aqueous; and 1, lens. The circle indicates part 
included in the field of vision at one time. 


size and distance of separation is be- 
low the lowest limit admitting of reso- 
lution—which gives rise to a homo- 
geneous ghost like shaft, spoken of as 
the “outstanding beam: and (2) dif- 
fraction by particles of such a size that 
they are individually visible as such— 
cellular or amorphous small floating 
bodies. It is not the purpose of this 
article to deal with these, but only 
with the outstanding beam of the aque- 
ous) fluid) whose variation, under 
pathologic conditions, is a very in- 
teresting feature in microscopy of the 
living eye. This outstanding beam 
can be seen in the normal aqueous 
fluid by suitable methods to be de- 
scribed; and its visibility is increased 
in various pathologic conditions, an 
account of which has not, as far as I 


8 


am aware, yet been forthcoming. The 
recognition of this is not a scientific 
curiosity ; it is, | believe, of more prac- 
tical clinical significance than the de- 


Fig. 2.—Slit beam passing thru pathologic aqueous 
showing many straw cclored granules such as 
were also deposited on the back of the cornea. 
Also shadow streaks due to irregularities of the 
corneal surface. 


tection of visible floating particles in 
the aqueous fluid, because it occurs 
with much greater frequency than the 
pathologic presence of these. To know 
when this outstanding beam is patho- 
logic it is very necessary to be able to 
recognize it and to be familiar with its 
appearance in the normal eye. 

The visibility. of the beam in the 
normal aqueous fluid is very faint and 
only when the aqueous fluid is very 
abnormal, so that from gross altera- 
tion of the colloid, physical and chemi- 
cal constituents it becomes relatively 
highly relucent, can the passage of the 
beam be seen by the method indicated 
in Fig. 1, where the slit beam path 
covers, in width, more than the diam- 
eter of the visual field (¢ representing 
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cornea, a aqueous fluid, / lens, and the 
dotted circle the limit of the field of 
observation). Amore delicate method 
is so to arrange the slit beam that its 
upper or lower edge (Fig. 3) crosses 
the visual field, and thereby to secure 
the necessary contrast at the junction 
of illuminated and unilluminated fluid. 
This method, tho an improvement, is 
nevertheless not a delicate one for ob- 


Fig. 3.—Slit_ beam crossing upper part of field of 
vision indicated by the circle. 


serving the relucency of the aqueous 
fluid; for one reason, too much light is 
projected into the observed eye and is 
diffusely reflected in and about the 
anterior chamber, with the result that 
visual contrast is impaired. The 
method is, however, applicable to ap- 
preciating increase of visibility of an 
outstanding beam which is pathologic 
to a fairly definite degree. Such path- 
ologic pictures as that of Fig. 2 are 
already forthcoming commonly in re- 
lation to uveitis in its severe—for ex- 
ample sympathising—forms. Now it so 
happens that there are many clinical 
conditions in which the visibility of 
the aqueous beam is pathologically in- 
creased only to a slight degree; and 
the observer will fail to appreciate this 
unless he has well accustomed himself 
to see the beam, just visible, as it 
traverses the normal aqueous fluid. To 
see this, the following technic, which 
I have employed for a long time, is, I 
think, the only one which is satisfac- 
tory; the vertical diameter of the slit 


beam is cut down and a beam of small 
cylindrical diameter is used. 

With the ordinary nitra slit lamp, 
using the 10 mm. dot aperture, the ob- 
server may see, as shown diagram- 
matically in Fig. 4, the path of the 
beam traversing any normal aqueous 
fluid, if he attends to the following 
points: It is essential that the filament 
of the nitra lamp should be loaded to 
the maximum of its current capacity, 
which is more than 8 volts; this gen- 


Fig. 4.—Path cf small beam of concentrated light 
visible in normal aqueous. The white portion of 
the beam represents the cornea on one side and 
part in the crystalline lens on the other. The 
narrow faint grey portion gives the appearance 
of the beam in the normal vitreous. 

erally necessitates altering the set-stop, 

inside the adjustable resistance, from 

the position it is in when sent out b 

the makers, and placing it where it ai- 

lows the filament, as judged by naked” 

eye inspection, to glow with very vivid 

intensity. These lamps will carry a 

very heavy load, and they are not ex- 

pensive. Only a few seconds are nec- 
essary for the observer’s dark adapta- 
tion, but the room must be really dark. 

The patient should look slightly up at 

the observer’s forehead. The illumi- 

nating beam, on its way to the eye, 
must ngt pass thru lashes; or the 
lashes, when long, may be accidentally 
illuminated in another way, by the 
beam which is reflected from the cor- 
neal epithelium glancing sharply up- 
wards thru them: in either case a re- 
flected image of the illuminated lashes 
may be seen as if in the anterior cham- 
ber, confusing the view. The ob- 
server should choose an angle of il- 
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lumination which will not allow the 
beam reflected from the corneal epi- 
thelium to strike the microscope ob- 
jective lenses. The beam should be 
accurately focused in the middle 
depth of the aqueous fluid—that is, 
midway between the cornea and the 
anterior lens capsule. After traversing 
the aqueous fluid, this beam should 
not strike the iris—a not uncommon er- 
ror which gives rise to much diffuse re- 
flection within the anterior chamber— 
but should pass on thru the pupil into 
the lens, for which reason it is easier 
to observe the relucency of the normal 
aqueous fluid when the pupil of the 
observed eye is dilated. The observer, 
using preferably oculars No. 2 and 
objectives a2, should see the small 
round corneal beam just on the one 
side of his chosen field and the beam 
as it enters the lens on the other side, 
the illumination being focused mid- 
way between these two levels; he will 
then bring the microscope into focus 
on the illuminated aqueous fluid by 
first focusing on the illuminated cor- 
neal patch or on the illuminated an- 
terior lens capsule, then deliberately 
rocking the microscope a little for- 
wards or backwards as the case may 
be, to an extent which becomes auto- 
matically accurate with practice. The 
necessary adjustments thus being 
made, the observer need attend to only 
one or two points in order to see the 
beam traversing the normal aqueous 
fluid: he should move the slit lamp 
arm slowly up and down s0 as to give 
slight movement to this faint beam 
which thereby will be seen the more 
easily; and, at least when a beginner, 
he should take observations with his 
own more appreciative perimacular 
field, by directing his gaze deliberately 
a little above or below the level at 
which he seeks to see the beam. 

The normal aqueous beam is much 
more readily visible when the arc slit 
lamp is used, in which case it is better 
to work with the 0.5 mm. dot aperture. 
I am not sure that the arc lamp is an 
advantage for thus judging pathologic 
increase, because the mere fact of the 
nitra lamp beam being orly just visi- 
ble in the normal aqueous fluid makes 
it all the easier to form an opinion on 
whether or not its visibility is patho- 
logic. If the observer works with the 


arc lamp for this purpose. he should ° 


thoroly acquaint himself with the de- 
gree of visibility of the beam in the 
normal aqueous fluid. 

When the arc slit lamp is thus used, 
occasional isolated illuminated parti- 
cles may be seen to cross the beam 
track even in an eye which may be 
presumed to be normal; I believe that 
such particles, when very few and 
when unaccompanied by any increase 
in the normal visibility of the out- 
standing beam, are not necessarily in- 
dicative of past or present intraocular 
trouble. I have seen such a particle 
perform a gyratory motion about the 
path of the cylindrical beam: possibly 
this may afford evidence of a local con- 
vection effect due to the warmth of 
the rays. 


It is not the purpose of this article 
to discuss the variety and significance 
of visible discrete particles within the 
aqueous fluid, but some mention of 
them is desirable. With certain reser- 
vations, these are generally seen bet- 
ter when illuminated by the ribbon 
like slit beam than by the cylindrical 
dot beam. The slit should be opened 
wide, and in certain instances it is ac- 
tually better to let the beam be di- 
rected upon the iris near the pupil 
margin; but this is not always the case 
—it is connected with the diffuse back 
reflection of light. Granules under di- 
rect illumination* are more readily 
visible by means of the arc lamp than 
the nitra lamp. A certain method of 
retroillumination*, which depends on 
axial observation along the efferent 
beam reflected from the posterior lens 
capsule, is described in the Brit. Journ. 
of Ophthalmology for November, 
1924; if this method is used for ob- 
servation of the aqueous fluid the pres- 
ence of granules is often revealed, 
with the nitra lamp, on occasions 
when they are not readily visible by 
direct illumination. The detecting, or 
not, of granules in the aqueous fluid 
depends on the methods of examina- 
tion. 


These particles may be blood cells 
and pigment cells; but they are also 
often amorphous material. It is not 


*These and other terms are defined in the 


Transactions Ophthal. Soc., vol. XLIII, 1923, 
“Microscopy of the Living Eye.” 
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‘ustifiable in ordinary clinical slit lamp 
work to try to discriminate histologic 

pes of cells in the anterior chamber. 
When particles which are very small 
indeed are thus directly illuminated, 
tho it may be possible to say that they 
are colored and are not white, the 
variety of color commonly cannot be 
identified. When such particles are 
seen after, e. g., a blow on the eye, if 
they are very sparse and fine it may 
be merely random guessing to say that 


Fig. 5.—“‘Impact line” on face of prolapse of the 
vitreous into the aqueous. his is the curved 
line to the left, the broad arc to the right repre- 
senting the illuminated section of the cornea. 


they are yellow-red in cclor and that 
they are therefore red blood corpuscles. 
On this account, when speaking of 
particles seen in the anterior chamber 
of recently injured eyes, I prefer to 
use the term granular débris (uveal 
pigment may be present as well as 
blood material) than to speak of see- 
ing blood corpuscles. As will be seen 
presently, under the subject of con- 
cussion injury to the eye, particles, 
very evident as they circulate in the 
anterior chamber, may contribute to 
the greatly increased visibility of the 
beam; but, long after their disappear- 
ance, the outstanding beam may for 
months remain pathologically visible 
-—due, it may be presumed, to the pres- 
ence of colloidal material derived from 
the blood. 

Other visible particulate bodies in 


the anterior chamber, besides those 
derived from blood and from uveal 
pigment, may come from the lens— 
e.g. disseminated matter after rupture 
or needling of the lens. Vitreous 
within the anterior chamber may in- 
crease the visibility of the beam: a 
fluffy “dilute” vitreous material, per- 
haps mixed with lens debris, may 
cause increase in the visibility of the 
posterior part of the aqueous beam, 
after cataract extraction and needling. 
On the other hand a prolapse of com- 
pact unpigmented vitreous into the 
anterior chamber may readily pass un- 
detected—especially when the slit 
beam is used—unless the beam is made 
exceedingly narrow and is critically 
focused so as to form an “impact line” 
on the face of the prolapse, as, in Fig. 
5 (for a description of impact lines, 
occurring at the face of demarcation 
between two media of different refrac- 
tive index, see “Slit lamp features of 
a small tumor at the limbus,” Trans. 
Ophthal. Society, Vol. XLIV, 1924). 
Such a vitreous line, accidently seen, 
can be mistaken by a beginner to be 
a variety of reflex image in the an- 
terior chamber. When a wide slit 
beam is used I have known an illumi- 
nated tag of persistent pupillary 
membrane, torn and waving free in 
the anterior chamber after an injury, 
to be mistaken for prolapsed vitreous. 


The technic described above for ob- 
servation of the normal aqueous beam 
is followed by making clinical obser- 
vation on pathologic cases of the type 
now to be described. Occasionally 
there are difficulties: If from infiltra- 
tion of the upper and central parts of 
the cornea, as in some cases of in- 
terstitial keratitis, the anterior cham- 
ber can be viewed only thru the lower 
periphery of the cornea, it may be diffi- 
cult to judge of pathologic change of 
the aqueous beam because the beam 
must needs impinge on the iris. On 
the other hand, in eyes in which the 
lens is opaque and very relucent, it 
may be better to direct the beam on 
to the less relucent iris; but such cases 
are unsatisfactory for appreciating fine 
changes. Other unsatisfactory cases 
are those with a shallow anterior 
chamber and small undilatable pupil, 


| 
de- 
the 
ed, 
rti- 
am 
be 
lat 
nd 
se 
it- 
n- 
ar ¢ 
le - | 
| 
i] 
q 
| 


12 BASIL GRAVES 


e.g. eyes with iris bombé, where an 
effort must be made to keer the follow 
thru track of the beam within the 
limits of the small pupil. 

In eyes which have been injured, 
the factors on which increased visi- 
bility of the aqueous beam depend are 
hemorrhagic or serous effusion from 
the vessels; the presence or absence 
of disseminated lens matter; and, 
later, the occurrence or not of inflam- 
matory trouble, e.g. iritis. The beam 
may be especially evident after in- 
juries requiring magnet operation for 
removal of a metal foreign body, par- 
ticularly if the lens has been injured 
or if there has been hemorrhage. I 
found the flare very visible in a man 
ten weeks after removal, by magnet, 
of a foreign body which had made a 
hole in the iris and had caused mini- 
mal damage to the anterior lens cap- 
sule—resulting in a smal! local opac- 
ity—tho the eye showed no evidence 
of ensuing iritis. But periods differ: 
I have seen the aqueous beam normal 
in a man who eight weeks before re- 
ceived a wood chopping injury which 
perforated the cornea and iris. The 
beam is generally found to be very 
evident in the type of injured, per- 
forated eye which comes to enuclea- 
tion—e.g. one with vascularized iris 
adherent to a lens whose capsule has 
been badly torn. Eyes which have a 
clean accidental penetration of the 
cornea only (e.g. by a piece of wire) 
examined a day or so after may be 
found to show slightly increased visi- 
bility of the aqueous beam. Such eyes, 
however, examined some weeks after- 
wards, having run an_ uneventful 
course, may often be found to show 
a normal aqueous beam. 

In a case in which, on the center of 
the cornea, there was a small super- 
ficial septic spot which, alleged to have 
followed a scratch from a foreign body, 
led to local folds of Descemet’s mem- 
brane and precipitates on the back of 
the cornea, the aqueous beam was 
much intensified. After severe blows 
on the eye, without perforation, the 
aqueous beam may be very visible, 
with or without gross evidence of 
hyphema; or the evidence of hyphema 
may consist of no more than a trace 


of dust like deposit on the back of the 
mid lower peripheral part of the cor- 
nea, so fine that its colour cannot be 
identified. Again, granular blood de- 
bris, doubtless corpuscles, may be 
present in the aqueous fluid of these 
cases in such profusion that, in the 
course of its circulation with the cur- 
rents in the anterior chamber, it con- 
veys the impression of falling down 
the back of the cornea to which none 
may be adherent. 

In a boy in whom I saw this the 
day after he was hit in the eye by an 
air gun shot, which penetrated the 
conjunctiva but not the sclerotic, some 
blood was visible at a small point on 
the extreme visible periphery of the 
anterior face of the iris, as tho bleed- 
ing were occurring there from a rup- 
ture of the stroma. This was further 
suggested by the fact that the pupil 
margin, in the corresponding sector, 
was slightly flattened, owing to local 
paresis of the dilator fibers of that 
part. One hour after I had dilated the 
pupil with atropin (unfortunately I 
did not watch the eye during the in- 
terval) no bleeding point was to be 
seen on the iris and no granular ma- 
terial was visible in the aqueous fluid; 
suggesting that the dilation of the 
pupil had mechanically checked the 
bleeding from the iris; and that, in this 
short time, all the corpuscular debris 
had passed from the anterior chamber. 
The outstanding beam, however, re- 
mained very much intensified in this 
patient and is still slightly so four 
months after the accident. 

A year ago 1 man came to me stat- 
ing that, two days before, he had had 
a severe blow on the eye. The only 
evidence, by ordinary methods of ex- 
amination, of injury to the eye was a 
slight mydriasis. The aqueous beam 
was, however, intensified and there 
was the faintest trace of a little fine 
faintly colored powdered debris, de- 
posited in a vertical line—doubtless by 
the convection current—on the mid 
lower region of the deep face of the 
cornea. No granules were visible in 
the aqueous fluid. The visibility of the 
aqueous beam became normal two and 
a half weeks after the accident, but 
the slight mydriasis is permanent. 


| | 
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Some time ago I saw a patient who, 
when passing a cricket field, received 
a blow on the face with a cricket ball. 
He went to a doctor who “put some- 
thing in his eye.” The patient de- 
clared that his pupil was dilated before 
he went to the doctor; by a coinci- 
dence, the doctor died the day after, 
and information as to what was put 
into the eye was not available. The 
size of the pupil became equal to that 
of the other after a few days. The 
patient alleged that the vision of this 
eye was defective; it was. Both eyes 
were hypermetropic—the alleged in- 
jured one being the more so, But there 
was increase in the visibility of the 
aqueous beam. Subsequently pig- 
mentary changes characteristic of con- 
cussion injury appeared at the macula, 
so that now the eye has very little 
sight that is of value. Yet just after 
the accident the only definite sign 
which, under the circumstances, indi- 
cated that the eye had been injured 
was the increased visibility of the out- 
standing beam of the aqueous fluid. 
The examination of many injured eyes 
has, however, shown me that the 
absence of this sign, in an eye alleged 
to have been recently injured, is no 
proof that the eye cannot have re- 
ceived a concussion injury. 

When it is considered how the visi- 
bility of the aqueous beam of injured 
eyes may be increased, without any 
accompanying visible evidence of the 
presence of granular blood derivatives, 
the factors on which such increase de- 
pends are conjectural. I have seen 
this sign, very much in evidence, last- 
ing some months in a ease of hypotony 
following concussion injury to the eye. 
Mr. Treacher Collins suggested that 
effusion of serous fluid from the ves- 
sels of the iris due to the low tension, 
and consequent increase in the pro- 
tein of the aqueous fluid, might be the 
cause of the increased visibility in this 
case. I might here point out that I 
have found long standing intensifica- 
tion of the aqueous beam in an eye 
which revealed, after a blow from a 
football, persistent increase of tension 
from causes which were not discov- 
erable. 

The factors on which the persist- 


ence of this sign depends—so that in 
some it disappears soon and in others 
it may still be seen long after the re- 
ceipt of the injury—are not clear. It 
certainly is apt to persist for a long 
time in those cases in which evident 
inflammatory trouble follows the in- 
jury. I have noticed also that in 
other cases, e.g. after ccncussion in- 
jury, while the gross visibility of the 
beam may disappear in a compara- 
tively short time, a slight pathologic 
intensification may remain long there- 
after. 

Occasional obscure affections of the 
conjunctiva are met with—I have seen 
three or four—in which evidence of 
associated intraocular trouble is re- 
vealed by increased visibility of the 
aqueous beam. One of these cases 
showed very fine debris adherent to 
the back of the cornea; one had no 
sign of keratic precipitates. 

It is interesting to examine for this 
sign in cases of scleritis. Without. now 
going into details, I would add that it 
is not present in all cases of scleritis, 
but it seems prone to appear in those 
cases in which the scleritis is tending 
to encroach on the periphery of the 
cornea. The increase in such cases 
may be present with or without fine 
keratic precipitates ; it may precede the 
occurrence of precipitates. I have 
found very definite intensification of 
the beam in some cases of keratoconus. 

The relationship of this sign to the 


various aspects of iridocyclitis is one. 


for long discussion by itself; space 
prevents my entering upon it here. 
How far the manifestation of this sign 
is to be taken as_ indicative of 
the activity of a disease which is prone 
to run an irregular or relapsing course 
I am unable to say, even after long 
observations whose object was to ar- 
rive at some conclusion on this point. 
The sign may be present to only a 
slight degree—naturally difficult to see 
—in severe cases of interstitial kera- 
titis; and when the attack has sub- 
sided the aqueous fluid may appear 
normal or may show only a very slight 
persistent intensification of its beam. 

I believe that this is of clinical value 
in relation to the anticipating of sym- 
pathetic ophthalmitis; but I defer dis- 


the 
cor- 
t be 
de- 
be | 
lese 
the 
On- 
wn 
one 
the 
an 
the | 
me 
on 
he 
ip- | 
er 
>il 
yr, 
al 
at 
1e 
q 
J 
q 


14 BASIL GRAVES 


cussing this now before I may have 
had opportunity to make further ob- 
servations. 

There are certain not unfamiliar 
varieties of intraocular disease unob- 
trusive but serious, which manifest 
themselves chiefly by fine signs de- 
tectible, by ordinary ophthalmoscopic 
methods, in the posterior parts of the 
eye, e.g. fine dust like products pro- 
fusely distributed thruout the vitreous, 
with or without retinal changes at the 
macula or elsewhere. Slit lamp exam- 
ination of these cases may disclose the 
presence of fine changes at or behind 
the posterior lens capsule, and sec- 
ondarily within the lens; and also in 
some, but not all of these cases, a few 
sparse and fine but definite deposits 
may be seen on the deep face of the 
cornea. But with or without the pres- 
ence of corneal deposits these cases 
may reveal slightly increased visibil- 
ity of the aqueous beam, which seems 
to be subject to variation with differ- 
ent states of the affection. Cases of 
this type, which begin with abundant 
vitreous “dust” as the most evident 
sign, may later come to exhibit fine but 
protuberant inflammatory exudations 
from the iris especially from the pupil 
border; but the slightly abnormal 
aqueous beam which such a case may 
reveal, does not appear to be especially 
evident, merely because it is asso- 
ciated with the occurrence of the visi- 
ble iris exudation. 

A case of luetic neuroretinitis in an 
old woman showed no sign in any part 
of the eye other than slight intensification 
of the aqueous beam; there was no de- 
posit on the back of the cornea. A 
young woman who, from acquirement 
of the same infection, had dense vitre- 
ous “dust” in both eyes-—yet no evi- 
dent fundus lesion—revealed intensifi- 
cation of the aqueous beam definitely 
in the right eye, and scarcely, if at 
all, in the left eye; there were no 
keratic precipitates in the right eye, 
yet two definite round spots of mod- 
erate size were present on the back of 
the left cornea. A case of severe 


vitreous affection, with very large 
-gross deposits, due to the same, but 
inherited, cause, showed this sign in 
the aqueous fluid only slightly. 


I did 


not, however, come upon the case un- 
til the disease had apparently for a 
long time ceased to be active. 

In the Brit. Journ. of Ophthal- 
mology for October, 1924 (“Micro- 
scopy of the Living Eye”), reference 
is made to the fact that in cases of 
simple detachment of the retina, the 
aqueous beam generally in the course 
of time manifests a very definite path- 
ologic increase of visibility. Unfor- 
tunately the cpportunities of exam- 
ining such cases very soon after the 
detachment has occurred are not fre- 
quent, but, as far as I have been able 
to ascertain, the sign dces not seem 
to appear until some time after the oe- 
currence of the detachment. I watched 
twice weekly a patient who came to 
me just after the retina became de- 
tached—it seems four days after, from 
the history. The visibility of the 
aqueous beam began to increase a 
month after, and by the end of the 
second month it was pronounced. An- 
other patient did not show intensifica- 
tion of the aqueous beam until two 
months or more after the detachment 
occurred. Cases of old standing sim- 
ple detachment generally show a very 
de‘initely pronounced intensification, 
but I have seen two cases of two to 
three years standing in which the in- 
creased visibility, tho pathologic, was 
only slight; and I have come upon one 
case, that of a woman who is not a 
myope, in whom there is no pathologic 
increase in spite of a lasting detach- 
ment of the retina which occurred 
three years ago. It will therefore be 
seen that increased visibility of the 
aqueous beam, tho a usual sequel to 
simple detachment of the retina, is not 
necessarily a constant one; and it is a 
sign which does not manifest itself 
until a variable period after the oc- 
currence of the detachment. Experi- 
ence has led me to believe that the 
aqueous beam remains normal in cases 
of detached retina due to malignant 
growth; but obviously cyes are usu- 
ally excised before sufficient interval 
may have elapsed for the sign to ap- 
pear. However, I have not seen an 
intensification of the aqueous beam in 
any case of confirmed growth detach- 
ment, save in one instance in which it 


{ 
wa 
cas 
ha 
sii 
th 
ta 
to 
ar 
01 
ly 
b 
d 


THE VISIBLE BEAM 


was very faintly pathologic ; and, of the 
cases I have examined, three (adults) 
had undoubtedly had affection of their 
sight during a period of not less than 
three to five months previously. 

I ought to add that one case of a de- 
tachment situated rather far forward 
towards the ciliary region in the eye of 
an elderly woman, due, as I believe from 
ordinary clinical evidence, to an under- 
lying growth, displayed a moderate path- 
ologic intensification of the aqueous 
beam; but the patient disappeared and 
did not submit to the enucleation which 
was advised. 

Admittedly trouble may have been 
present for a long time hefore advice 
is sought because of detachment of the 
retina occurring in the eye of a young 
child. I might, however, mention the 
cases of two children from each of 
whom an eye was excised because of 
detachment of the retina. Pathologic 
examination disclosed no growth un- 
der either of these detachments, but 
only inflammatory changes of the 
ciliary region and other parts. In both 
cases, clinical examination before ex- 
cision had revealed very visible in- 
tensification of the aqueous beam. 

I have watched for three years the 
eye of a young girl who, when advice 
was first sought, was examined by 
many ophthalmic surgeons. The case 
was a very unusual one, the main fea- 
ture, besides a protuberance from the 
back of the iris, being a white mem- 
branous expansion which bore vessels 
over the posterior aspect of the lens. 
Various opinions were expressed, in- 
cluding the possibilities that it might 
be congenital, or inflarnmatory, or 
neoplastic, or a sequel to injury. The 
very increased visibility of the aqueous 
beam and the subsequent course of 
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the case have shown that the affection 
was inflammatory. 

I have found pathologic intensifi- 
cation of the aqueous beam, 
gether with very fine dusty deposit 
on the back of the cornea, in a woman 
who had bilateral diabetic cataract. 

It may be worth mentioning that 
certain cases of high myopia, more 
especially those whose fundi show 
myopic choroidal atrophy, sometimes 
have a slight intensification of the 
aqueous beam. In one patient it was 
more in evidence in the eye which was 
the more myopic. But the extent of 
the pathologic increase in such cases 
is very slight. 

I have given, I hope, a fairly repre- 
sentative list of the types of cases in 
which this sign may be found. At pres- 
ent its chief clinical value would seem 
to lie in those cases in which its pres- 
ence affords contributory evidence of 
injury to the eye; and also in certain 
types of inflammatory cases. Further 
investigation of large numbers of 
cases of the types I have referred to 
will be of interest, to determine the 
average period of onset and disappear- 
ance of the sign, as well as other con- 
siderations which will readily suggest 
themselves. It is clear that the value 
to be allotted to the sign is dependent 
on the experience of the cbhserver. The 
very frequent examination of the nor- 
mal aqueous beam preferably always 
with the same instrument, is the only 
way to acquire a sense of what is~ 
pathologic. 

Some of the observations here 
quoted were made during a period of 
twelve months, from 1922 to 1923, in 
which I held, from the British Medical 
Association, a Research Scholarship 
for which I wish to acknowledge my 
indebtedness. 
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MARGINAL DYSTROPHY OF CORNEA: FURROW KERATITIs. 
SANFoRD R. Girrorp, M. D. 
OMAHA, NEBRASKA. 


Seven cases of this condition are here reported, three of them observed from nine to 
eighteen years and others probably of long duration. The review of the literature is brought 
up to date and these points emphasized: The condition often begins in early life; not asso- 
ciated with arcus senilis; Rupture of cornea may occur spontaneously or with slight force; 
incisions in such corneas are dangerous and should be covered with conjunctival flap. The 
treatment is generally careful correction of the high inverse astigmatism. From the Depart- 


ment of Ophthalmology, University of Nebraska Medical College. 


The opportunity to examine three 
cases of this somewhat rare condition 
with the slit lamp, and to go over the 
history of several other cases from Dr. 
Harold Gifford’s case records seemed 
to provide material worthy of a brief 
report, especially as very little has ap- 
peared on the subject in the American 
or English literature. 
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of the grooves, but somewhat more 
pronounced in the right eye, which 
also showed an enlarged pinguecula 
nasally. The eyes had been some- 
what congested but not irritable or 
painful. The patient’s general condi- 
tion was excellent, and his history 
negative. 

Eight months later there was little 


Fig. 1—Appearance of eyes in Case 1 showing furrow near lower margin of each cornea. 


Case 1. Mr. E., aged 29, was first 
seen by Dr. Harold Gifford in 1911. 
He complained of failure of vision in 
the right eye for the past 6 months. 
Vision was R. 20/100 and L. 20/20. 
Vision in the right eye was improved 
to 20/20-3 by —2.00 with —5.50 cylin- 
der axis 90°. The left eye accepted 
+0.50 cylinder axis 90°. Both eyes 
showed a smooth groove near the 
lower margin a little to the nasal side. 
Each depressed area was about 2 mm. 
wide, smooth, not _ staining with 
fluorescein, and rising sharply at the 
central border to meet the normal cor- 
neal tissue, from which it was marked 
off by a fine grey line of opacity. Both 
peripheral and central to the groove 
were a few fine punctate opacities. 
There was slight pericorneal conges- 
tion, not especially marked at the site 


16 


change in the patient’s condition. Five 


years later the refraction had changed _ 


slightly, and was as follows: 

R. +0.507--5.50 cx. 70°. L. —0.25 
>+0.75 cx. 170°. 

Both eyes now showed rather 
marked congestion, especially near the 
ends of the grooves, and many vessels 
were seen in the depressed portions. 
The groove was much deeper in the 
right eye, and an area of vascularized 
cornea with some punctate opacities 
was seen near the upper limbus. This 
condition was about the same one year 
later. 

Six years later, or thirteen years 
after his first visit, the refraction was: 

R. +1.00 with —5.50 cylinder axis 
80° = 20/30. L. —0.50 with +1.00 
cylinder axis 170° = 20/20. 

The condition had not changed 
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erially. (See Figs. 1 and 2.) The 
roar border of each groove showed 
4 sharp greyish line of opacity. A 
large vessel at each angle of the 
rooves could be seen by the slit lamp 
to form numerous finer loops just un- 
der the epithelial covering of the 
cove which was intact. The exact 
curvature of the groove could be beau- 
tifully seen with the narrow bundle 
of light. The central border presented 
a sharp declivity, the peripheral a shal- 
low slope. The posterior surface of 


normal in each eye without correction. 
A year later the localized congestion 
previously seen was more marked. 
The left cornea was seen to have an 
opaque area at the temporal margin, 
and was now slightly myopic, requir- 
ing —1.00 with —0.25 cylinder axis 
90° to give 20/20 vision. It was not 
until one and one half years later that 
the typical groove formation was seen, 
which explained the nature of the case. 
The groove was now definite at the 
upper margin in each eye, tho deeper 


Fig. 2.—Represents sectian of groove and degenerated part of cornea in Case 1. b, gre line of opacity 
at central berder of groove; c, sharp central border; a and d, degenerated portion of cornea showing 
new formed vessels; e, deeper layers of cornea unaltered. 


the cornea showed no greater curva- 
ture at the site of the groove than that 
of the rest of the cornea, but the whole 
cornea could be seen to be much more 
sharply curved in the right eye. Treat- 
ment consisted simply in the correc- 
tion of the astigmatism by glasses and 
a mild zine collyrium. 

Case 2. Mr. W., aged 33, was first 
seen by Dr. Harold Gifford in 1907. 
His case is interesting as it showed 
the complete process from the earliest 


beginnings. At his first visit the pa- 


tient complained of recurring attacks 
of inflammation in each eye. The 
right eye showed a patch of congested 
conjunctiva at the outer side, some of 
the vessels extending into the cornea. 
There were peripheral corneal opac- 
ities, which were thought to be the 
scars of former ulcers. Vision was 


in the right. The left cornea seemed 
to be more prominent than normal be- 
low the groove. Attacks of inflamma- 
tion had occurred several times since 
the last visit. Vision was now R. 
20/100, L. 20/50. Refraction showed: 

R. —6.00 cx 75° = 20/30-3. L. —0.75 
>—1.50 cx 65° =20/20. 

No constitutional cause for the de- 
generation could be found. Two years 
later the right eye showed a ring of 
faint opacities, 4% inch wide all around 
the cornea. Peripheral to this was 
a clearer zone of cornea, with fine ves- 
sels crossing it. The cornea rises 
sharply beyond the central line of 
opacities and a more diffuse opacity 
extends central from this border. At 
one point, up and in, this opacity 
reaches half way to the center of the 
cornea. The left eye shows much the 
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same condition ; the cornea being more 
vascular in the depressed portion, but 
the change in curvature not being so 
marked as in the right eye. Refrac- 
tion was: 

R. +2.00— —11.00 cylinder axis 25°. 
L. —3.00 cylinder axis 65°. 

Two years later the condition was 
much the same but the astigmatism 
had increased. 

R. +3.007—14.00 cylinder axis 75°. 
L. —4.00 cylinder axis 55. 


terior surface of the cornea showed 
irregularities of curvature at the site 
of the grooves. This was more marked 
in the right eye, and evidently repre- 
sents the beginning of a localized 
ectasia. Thus it might be supposed 
the further ectasia would occur in this 
case, while in Case 1 the condition 
seems relatively stationary, and local- 
ized ectasia may not ever occur. It 
seems worth while to distinguish local- 
ized ectasia, the protrusion of the 


Fig. 3.—Case 2 groove extending around cornea near margin. 


After another two years refraction 
was: 

R. +3.00— —16.00 cylinder axis 80° 
=20/20. L. +1.00= —7 cylinder axis 
70° = 20/20. 

Six years later in 1924, or 17 years 
after his first visit, refraction was: 

R. +1.00-> —16 cylinder axis 70°= 


20/40. L. -—8.00 cylinder axis 65°= 
20/30. 
The condition is apparently much 


the same as that observed ten years 
before, except for the increase in as- 
tigmatism. The discrete opacities have 
been included in the thinned area of 
the cornea and the prominence of the 
central portions has slowly increased. 
(See Figs. 3 and 4.) The only treat- 
ment was yellow oxid ointment and a 
zinc collyrium which latter seemed to 
help in lessening the severity of the 
congestion and irritation. 

The slit lamp showed the exact dis- 
tribution of the finer vessels, which all 
stopped sharply at the grey line. They 
were present in the entire thickness 
of the thinned area. With the small 


beam ‘of light the findings. differed 
from those in Case 1 in that the pos- 


‘thinned cornea at the site of the former 


groove above the surrounding cornea, 
as described in many cases, from the 
general ectasia of the whole upper half 
of the cornea or the whole cornea, 
which occurs in all cases, as shown 
by the high inverse astigmatism. Lo- 
calized ectasia was present in only one 
of the present cases (Case 6), except 
in the slight degree in Case 2, as seen 
with the small bundle of light. 

Case 3. Mr. W., aged 32, was seen 
by Dr. H. Gifford in 1915. At the age 
of 18, the left eye had an attack of 
acute inflammation, lasting three. days. 
Ever since it has had similar, but less 
marked attacks with free intervals of 
two to three months. In recent years 
the attacks have been less frequent. 
For the last two years vision has been 
failing in this eye. The right eye has 
always seemed normal. Vision is R. 
20/20, L. 20/200. Refraction shows: 

R.+0.25 c.ax. 95°=—20/20. L.+1.50 
with —2.75 cyl. ax. 70° = 20/30-1. 

The left eye shows a shallow groove 
around the upper half of the cornea. 
This is separated from the normal cor- 
nea by a sharp line of opacity which 
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in places separates to two lines. The 
depressed area 1s relatively clear ex- 
cept for numerous fine vessels passing 
across it, most arising from a larger 

oup of vessels at the temporal end 
of the groove. One year later the re- 
fraction and appearance of the eye was 
about the same. The right eye showed 
no sign of a similar trouble. 

Case 4. Mrs. A., age 35, was seen in 
October, 1919, on account of poor vis- 
jon in the right eye, worse for the last 


whole upper half of the cornea was 
opaque. In the left eye a very much 
narrower furrow was present. The re- 
fraction was: 

R. —2.507> +1.75 cyl. av. 160°= 
20/20. L. +1.00> +2.00 cyl. ax. 170° 
= 20/20. 

An interesting point about this case 
was the presence of distinct scars of 
diffuse trachoma for which he had re- 
ceived treatment when 20 years of age. 
Thus a great deal of the opacity in the 


Fig. 4. Represents sections thru the cornea in region affected. _b, line of opacity at central border; 
c, abrupt edge of groove; a and d, depressed, degenerated portion of cornea with new formed vessels; 


e, deep layers less altered. 


three weeks. The right eye showed a 
typical furrow just inside the lower 
limbus, including the lower half of the 
cornea with a few fine opacities near 
the central border. The left eye, which 
had never given any symptoms, showed 
a narrow but sharply defined furrow 
at the upper limbus. The right eye 
showed slight congestion in the region 
of the furrow, the left none at all. 
Vision with correction was 20/15 in 
each eye. No symptoms had been 
complained of in the left eye. These 
furrows were similar in every way to 
the case previously described. The 
patient has not returned for further 
observation. 

Case 5. Mr. L., age 51. in this case, 
both eyes were affected with a typical 
furrow formation, which in the right 
eye extended two-thirds way to the 
pupillary margin, with an area of dif- 
fuse opacities extending still further 
toward the pupil, so that almost the 


right eye was probably due to pannus 
and the furrow may have also devel- 
oped as a result of it. The slit lamp, 
while showing the exact configuration 


of the furrow in the anterior surface,~ 


revealed nothing as to the curvature 
of the posterior surface which was con- 
cealed by the opacities. The patient 
had worn glasses for 23 years, and it 
is quite likely that the dystrophy had 
been present for that length of time. 

Case 6. Mr. H., age 87, is the only 
case showing the advanced stage of 
the dystrophy, with typical marginal 
ectasia about 2 mm. in diameter, ex- 
tending around practically the whole 
upper part of the left cornea. The 
eye also had a mature senile cataract 
which was operated on by Dr. Harold 
Gifford, who will report it in detail 
elsewhere. By using trichloracetic 
acid on the upper portion of the cor- 
nea, which was paper thin, and cover- 
ing it with a sliding conjunctival flap 
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from above, a good operative result 
was obtained (V 20/70 which could 
be improved by a discission). The 
right eye had been lost, following a 
cataract operation two years before. 
This case is interesting in view of 
Axenfeld’s experience, to be men- 
tioned later. Axenfeld suggested the 
use of the conjunctival flap, if he 
should have to operate on such a case 
again. It seems very likely that in 
this case, marginal ectasia had also 


one-third the size of the cornea, con. 
nected to the limbus below by a bridge 
of clear cornea. (See Fig. 5.) The 
opaque ring was depressed consider- 
ably, and separated by a distinct line 
from the clear area, which appeared 
to be elevated. The left eye showed 
the same condition, the horseshoe 
shaped opacity being almost exactly 
symmetric, but not so wide as in the 
right eye, leaving a larger clear area. 
Evidently the condition was of many 


Fig. 5. Condition in Case 5, a very advanced stage of corneal change. <A part of each corneal margin 
below remains unaffected. Right eye shows small prolapse of iris in upper nasal region. 


been present in the right eye, which 
was probably operated on without the 
precaution of the flap, with the result- 
ing loss of the eye, due to the extreme 
thinness of the cornea, which proved 
insufficient for firm healing. 

Case 7. Mr. S., age 84, was only 
seen once but showed a very advanced 
stage of the condition. He was 20 
years old when the right eye was in- 
jured, after which the sight had re- 
mained poor until 20 years ago, when 
he had become entirely blind. The 
left eye had been failing for 5 years. 
The right eye was found to have no 
light perception, the left saw hand 
movements in the temporal field only. 
Besides the corneal condition the right 
eye showed a complete cataract, with 
a small button of iris caught in the 
cornea up and in and covered by 
epithelium only. The left lens showed 
fairly dense opacities in the posterior 
cortex, which prevented a view of the 
fundus. The tension was normal. 


Most of the right cornea was involved 
in a vascularized horseshoe shaped 
opacity, enclosing a clear area of about 


years standing; and in the right eye 
the thinned cornea had perforated, the 
hole being stopped by iris. It is.pos- 
sible that this may even have occurred 
at the time of his injury 60 years be- 
fore, tho some slight trauma may have 
caused it later. What complicating 
conditions caused the loss of sight is 
a matter of conjecture. 


LITERATURE, 


There comes to hand at. this 
moment, the excellent report on this 
subject by Gonzalez, in the June, 1924 
number of this journal (v. 7 p. 452). It 
includes a good bibliography and 
resumé of the literature, so only a few 
points not noted by him will be em- 
phasized, and those references added 
which complete his bibliography. His 
paper is the most complete one in the 
American literature, and I have found 
only one good one, that of Fisher, with 
pathologic examination and discussion 
by Coats, in the English literature. 
Descriptions of 52 cases were found 
in the literature, the present 47 cases 
making a total of 559. The majority 
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have been seen in persons over 45, and 
some observers have considered the 
condition a senile change related to 
arcus senilis (Fuchs, Gilbert). This 
yiew cannot now be held, however, as 
a fair number of cases in younger per- 
sons are on record as pointed out by 
Gonzalez. In his case the condition 
probably began at 16, and in Marquez’ 
case at 10 years of age. Of the present 
cases 4 were under 36, with no signs 
of arcus. 

In many reported cases, it is likely 
that the condition was of long stand- 
ing when first seen. Fuchs recognized 
this form of degeneration as occurring 
rarely in younger persons ; but thought, 
on account of its common location 
above, where the gerontoxon com- 
monly develops first, that if not actu- 
ally a result of arcus, it represented a 
degenerative process analogous to it. 
Handmann has even suggested that 
the flattening of the vertical meridian 
which is so frequent in old age repre- 
sents a tendency toward the same form 
of degeneration or weakening of the 
upper portions of the cornea. In 
any case, the upper margin would 
seem to be a place of least resistance 
in the cornea; making it early suscep- 
tible to both marginal dystrophy and 
gerontoxon, even tho these be entirely 
different conditions. There can be no 
doubt that the condition is degenera- 
tive in origin, the inflammatory symp- 
toms observed in about half the cases 
being secondary, and possibly due to 
cellular necrosis in the cornea. The 
small, discrete, greyish or yellowish 
opacities, observed in the present cases 
and in many others, possibly represent 
such areas of necrosis or deposits of 
degenerative products in the cornea. 
In line with its dystrophic nature is 
the usual involvement of both eyes. 

Besides Gonzalez’s case, and the 
four mentioned by him, only those of 
Vavouline, one of Friichte, and 2 of 
Gilbert have been found which were 
monocular. To this may be added 
Case 3 of the present report. Gonzalez 
states that the male sex is almost ex- 
clusively affected. He mentions Zent- 
mayet’s as the only case reported in a 
woman. I have found Brewerton’s 
case, one of Lauber’s, 2 of Gilbert’s, 3 


of Fuchs’, 2 of Axenfeld’s and one 
each of Fisher, Knapp and Markus, 
which were also in women. One of 
the present series was a woman, six 
were men. This still leaves an enor- 
mous preponderance of men (about 
75%). This would probably point to 
exposure or heavy labor as being an 
etiologic factor. 

Among the complications of the con- 
dition, the most dramatic in its in- 
terest is rupture of the cornea, spon- 
taneously or due to some slight 
trauma. Uhthoff’s patient, a man of 
59, had noted attacks of inflammation 
in each eye for 10 years. His first 
visit was after he had struck his right 
eye with his little finger, producing 
a rupture at the thinned upper mar- 
gin, thru which the lens had escaped. 
The typical marginal dystrophy with 
groove formation was seen in other 
parts of the cornea, and in the other 
eye. Twelve years later he came in 
with an exactly similar condition of 
the left eye, which he had struck with 
his thumb while washing. He was 
left with vision of counting fingers in 
each eye. Uhthoff had seen one other 
case with perforation and iris prolapse. 
Seefelder saw two cases with perfora- 
tion, in the grooved area, after being 
struck, one by a piece of wood, the 
other by a child’s hand. In Schutz’s 
case the perforation with prolapse of 
iris was spontaneous, as was also true 
in the case of Driiner and Wieder- 
sheim. 

Another possible complication is 
secondary infection of the thinned 
area. Axenfeld’s case developed typi- 
cal Mooren’s ulcers, at the site of an 
old marginal dystrophy in both eyes, 
the resulting opacity involving the 
whole right and the upper half of the 
left cornea. 

In a second case Axenfeld was ob- 
liged to operate for cataract on a 
woman with bilateral marginal dystro- 
phy with ectasia. The borders of the 
operative wound became infiltrated and 
a ring ulcer developed, which healed, 
however, leaving vision of 6/12. He 
believed this process to be a form of 
necrosis, due to poor nutrition, and 
thinks the case is evidence that faulty 
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nutrition is a cause of marginal dystro- 
phy. 

Rupprecht’s case developed a ser- 

ent ulcer, and the eye was enucleated. 
Sections showed complete absence of 
Bowman’s membrane, and _ almost 
complete absence of corneal lamellae 
in the ectatic portion. The process 
had involved the whole thickness of 
the cornea, and aqueous had been 
forced into the resulting connective 
tissue, forming a cyst. The complete 
absence of Bowman’s membrane over 
the diseased area agrees with the find- 
ings in Seefelder’s and Fuch’s cases 
which also came to enucleation. The 
same degeneration of corneal lamellae 
was also present in these cases, ex- 
tending entirely thru the cornea in 
Seefelder’s case, but only involving the 
superficial half in Fuchs’ case, the loss 
being replaced by granulation tissue 
which in Seefelder’s case, contained 
numerous fat globules. Much fat was 
also present in Kuriyama’s case, these 
four cases being the only ones in 
which a pathologic examination of the 
whole eye was made. The portion of 
cornea excised by Fisher and examined 
by Coats, showed a most unusual 
thickening of Descemet’s membrane, 
five or six layers being distinguishable, 
giving it a total thickness of 55 mi- 
crons in one place. This thickening 
was evidently formed by successive 
deposits, to cover numerous cracks, 
which were seen to be present in the 
older layers. Trachoma with pannus 
was present in the cases of Ischreyt 
and Rshanizyn, and was thought to be 
the cause of the degeneration. 

The myopic astigmatism, present in 
nearly all cases, may reach extreme 
degrees. It reached 21 D. in Marquez’ 
case, 22 D. in that of Ischreyt, and 
fairly often 16 to 18 D., as in my sec- 
ond case. As careful correction by 
glasses is the only form of treatment 
of value in most of these cases, they 
should be refracted carefully and the 
refraction repeated whenever further 
loss of vision is noted. The increase 


‘in astigmatism, while progressive up 


to a certain point, often stops; leaving 
refraction about the same for years as 


in the first case of this report. The 
condition is often noted only when the 
change of refraction requires correc. 
tion, and marginal dystrophy should 
be thought of in any case showing a 
high degree of inverse astigmatism 
especially if this increases rapidly, 
Probably many cases are missed en- 
tirely, being considered merely as high 
astigmatism, the furrow, concealed 
beneath the upper lid, never being seen 
at all. 

In the United States, the only cases 
previously reported have been those 
of Zentmayer, Knapp and Schutz. Gon- 
zalez’ case is reported from Mexico; 
and Brewerton, Markus, Collins, 
Fisher and Coats have apparently re- 
ported the only English cases. Cases 
are probably as frequent here as in 
Germany or France but are either 
not recognized or not reported. It is 
worth noting that Frank described 
four cases of this disease in a disserta- 
tion in 1896, or four years before Ter- 
rien’s report. 


The possibilities of treatment are 
confined to careful correction of the 
refractive error and a mild antiseptic 
collyrium for constant use, to protect 
against secondary infection. Many 
cases, like Case 1 of this report, re- 
main stationary for years on such 
treatment, with practically normal 
vision. Cauterization, as suggested by 
Terrien, will be reserved for cases in 
which the ectasia is certainly progress- 
ing, and would have to be performed 
very carefully. With the possibility 
of perforation in mind, patients should 
avoid heavy work where possible; and 
constantly wear glasses with heavy 
frames as the best protection against 
slight traumata. 


Where a cataract operation must be 
done on a patient with this condition, 
the use of trichloracetic acid on the 
thinned area, which is then covered 
with a sliding conjunctival flap, would 
seem to promote healing and guard 
against rupture of the ectatic cornea. 

The author takes this opportunity to 
thank Mr. Pelikan and’ Dr. W. A. Cas- 
sidy for their kindness in making 
drawings from his sketches. — 
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ETIOLOGY OF GLAUCOMA. 
OPERATIONS FOR THE RELIEF OF TENSION. 


H. Dickson Bruns, M. D. 


NEW ORLEANS, LA. 


This paper emphasizes the occurrence of two distinct forms of glaucoma; the congestive, 
or paroxysmal type, and simple glaucoma, the latter associated with elasticity of the sclera. 
Eyes examined microscopically present the changes of the late stages. Etiology will be 
shown only by early clinical studies. Simple glaucoma is almost as common as the other 
forms, being especially frequent among negroes. Operation is the essential treatment for 
glaucoma. Miotics are generally useful only as a temporary resource. The writer has done 


only iridectomy and trephining. 


An invitation to discuss a paper by 
my friend, Dr. J. W. Jervey of Green- 
ville, South Carolina, has led me to 
rearrange my ideas upon this subject. 
I suppose we must all de it now and 
then in the course of a long profes- 
sional lifetime; but it is with sincere 
difidence that I present mine. My 
excuse is that “A hair perhaps divides 
the false from true” and while we are 
awaiting the flash of inspiration that 
may give the key of the mystery to 
some superior mind, our hope is to 
turn and twist the matter again and 
again, tearing out of our imperfect 
theories all that time proves false, in- 
serting better material and learning 
from the gaps we leave the knowledge 
we stand most in need of. 

On reading Dr. Jervey’s paper 
(Southern Medical Journal 1924, v. 17, 
p. 218), Iwas struck at once by the 
way he turns his back upon the re- 


tention theory without so much as a 
word of consideration. Is this an in- 
dication that the minds of most oph- 
thalmologists are now swinging back 
to the old secretion theory, the theory 
under one or another of its forms of 
Donders and von Graefe? I believe 
that most of us have returned to von 
Graefe’s view, that all the symptoms of 
glaucoma are to be ascribed to con- 
tinued abnormal elevation of tension. 
All that I have to say rests on that 
assumption. 

Almost, it follows as a consequence, 
that we can no more hope to dis- 
tinguish the true cause of glaucoma 
by fixing attention on the symptoms 
of an established case than, as has 
been well said, we can by dissection 
of the long diseased specimens, which 
find their way to the pathologic -lab- 
oratory. The chain of causes and’ ef- 
fects has become entangled: It 
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is, then, upon the incipient cases, that 
we must concentrate our observation 
and our reasoning. 

The well known fact that blocking 
of the anterior chamber produces ele- 
vation of the intraocular tension is the 
foundation of the retention theory. 

We need not stop to consider the 
extreme instances of blocking, moving 
forward of the lens and iris, adhesion 
of the root of the iris to the cornea, 
etc., found by dissection, for I believe 
we are all now fairly well satisfied 
that these are the consequences of 
continued high tension. So that the 
formula has been changed, and we are 
asked to see in shallowness of the 
chamber and narrowing cof the angle, 
with impairment of filtration, the cause 
of the abnormal tension. 

Let us pass over the commonplace 
that many middle aged and nearly all 
old people have shallow anterior cham- 
bers and narrow angles, and that only 
a small proportion ever develop glau- 
coma. Taking due care, we are often 
obliged to dilate the pupils of old per- 
sons with the result only very rarely 
of precipitating a glaucomatous at- 
tack. The last case in which the 
writer had the misfortune to precipi- 
tate an unexpected attack of glaucoma, 
was in a middle aged man with a 
bright blue iris, and nothing about the 
pupil or depth of the anterior chamber 
to attract attention. He cannot re- 
frain from saying that he does not con- 
sider the mydriatic test a legitimate 
diagnostic method, having seen one 
case at least in which a deplorable 
condition resulted. He has more than 
once dilated the pupil in simple glau- 
coma without any untoward effect. 

We must turn to the incipient 
condition, “the prodromal or irrita- 
tive attack,” for any real evidence 
for or against the retention theory. 
Tho I have seen few patients during 
such an attack, I have the impression 
that in one at least the anterior cham- 
ber was not strikingly shallower than 
that of the fellow eye, or of less than 
the average depth in persons of the 
same age. If interference with drain- 
age from the anterior chamber be the 
prime cause of the increase of tension, 
should we not expect to see some 


deepening of the chamber, at the 
very beginning of a first prodromal at- 
tack? In certain cases of acute uveitis 
we may see in the beginning increased 
depth of the chamber coexisting with 
increased tension. Should not the 
slow accumulation of aqueous in a 
chamber with impaired drainage pro- 
duce the same effect as the accumu- 
lation of aqueous more rapidly than 
the normal drainage apparatus can carry 
it off i.e—deepening of the chamber? 

This question of the relative depth 
of the chamber during a prodromal at- 
tack would appear to be an important 
point for, or against, the retention 
theory. I hope that cclleagues of 
wider experience can bring forward 
precise observations; and it might be 
suggested that every one who sees a 
patient in one of these attacks should 
make careful notes, not only of the 
condition, but of the changes taking 
place during the attack, the state of 
the fellow eye, the age of the person 
and the number of the attacks. If 
such exact information is to be had, 
I do not know where to find it. May- 
be this is one of the gaps in our knowl- 
edge which I mentioned. Perhaps the 
perfection of anterior chamber goni- 
ometers will end all doubts. 

Granting that more or less obstruc- 
tion of the anterior drainage area is 
the cause of glaucomatous tension, the 
question as to the nature of the ob- 
struction arises at once. Clearly it 
must be of a kind that can temporarily 
subside or be overcome. For we know 
the prodromal attack after a longer or 
shorter duration passes off to be re- 
newed once again, or oftener, until, as 
we say, glaucoma is established. I 
confess I cannot conceive of any dis- 
eased state of such structures as the 
pectinate ligament and Schlemm’s 
canal that might wax and wane in the 
manner necessary to fulfil these con- 
ditions. It is needless to repeat that 
changes found in eyes long affected 
are beside the mark. We can readily 
imagine that more or less solid ma- 
terial might accumulate in the drain- 
age areas and obstruct them; but it is 
hard to extend this to the conception 
of an obstruction large or solid enough 
to produce the phenomena of the 
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rodromal attack, and yet capable of 
fing so completely swept away as to 

rmit of the organ regaining its nor- 
mal functions; and especially if this 
may occur more than once. 

If, however, the obstruction in the 
angle must be considered as perma- 
nent, one suppcsition to account for 
the subsidence of the prodromal at- 
tack is, that the increased pressure 
must finally force the intraocular fluid 
thru those posterior drainage channels 
about which we know so little. It is 
to be observed that the stoppage could 
not from the first have been complete, 
if the chamber becomes shallower, for 
the lens could only advance after a 
certain portion of the aqueous had 
been evacuated from the chamber. 

The fact that after the injection of 
the anterior chamber with a suspen- 
sion of india ink the particles may be 
found in the episcleral veins, tho it has 
been denied that this can take place 
under normal pressure, suggests that 
the stoppage of these spaces by solid 
particles is difficult. 

This brings us to a consideration of 
the Secretion Theory, which postulates 
an abnormal increase in the amount 
of the intraocular fluid as the first 
event in the process resulting in glau- 
comatous tension. A belief in a cur- 
rent in the intraocular fluid is neces- 
sary to the secretion, but not to the 
retention theory. 

Belief in an outpouring and an es- 
cape of the intraocular fluid, so slow as 
just to fall short of stasis, is compati- 
ble with the retention theory. We 
have no knowledge of the time needed 
for obstruction of the filtration appa- 
ratus to reach the degree requisite to 
the production of a prodromic attack 
or an acute outburst. While the ex- 
istence of a current in the intraocular 
fluid cannot yet be said to have been 
demonstrated beyond the peradventure 
of a doubt, the weight of evidence 
seems to be decidedly in its favor. This 
movement in the fluid must, I believe, 
be in the main the product of two fac- 
tors, the pressure under which the 
fluid escapes into the eyeball and the 
elastic resistance of its capsule. 

In the normal eye I can only im- 
agine that the effect of these factors 


constantly and momentarily fluctuates. 
At one instant more fluid enters the 
eye than it contained the instant be- 
fore. Immediately the elastic capsule, 
by that much overdistended, squeezes 
it out of the normal points of escape. 

In this way the proper tension con- 
stantly swings to and fro across the 
line we call a norm. It is certain that 
the natural and wonted circulation of 
blood thru the organ is necessary, 
among other things, to the maintenance 
of this norm; and it is in agreement 
with our physiologic knowledge that 
an increase in the supply of blood to 
the organ, an elevation of the local 
blood pressure, will have as one of its 
effects an increase in the amount of 
intraocular fluid entering the eyeball. 

When this happens we shall have 
a rise of tension, and if the extra fluid 
be considerable in amount, or if the 
capsule cannot promptly squeeze it 
out, or if both conditions exist at the 
same time, the rise may be sufficient 
to cause a prodromic attack, which 
will last until the contracting capsule 
rids the eyeball of the extra fluid. 

Not only will the repeated unusual 
overdistention cause some loss of 
elasticity, but we know that the scler- 
otic, like all the connective tissues, 
loses this property progressively with 
advancing age. Therefore the time 
required for restoration of the nor- 
mal tension will be considerably in- 
creased by this senile loss of elasticity. 
This funetion of the sclerotic, I think, ‘ 
must be reckoned with in forming any 
plausible theory of glaucoma. 

The blood vessels, of course, are 
controlled by nerves and the state of 
local blood supply and pressure is reg- 
ulated by the central nervous system. 
Causes acting thru that system, shock, 
strong emotions, fatigue, etc., usually 
precede, and we must suppose, excite 
prodromic and acute attacks. This is 
everywhere attested by our literature. 
In this connection it is worthy of note 
that the blood vessels of the face are 
in civilized man most susceptible to 
the emotions, as in flushing, rushes of 
blood to the head, etc. 

It is one of the merits of the secre- 
tion theory that it takes account of 
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this admitted influence of the nervous 
system. 

And behind this, what? Must we 
suppose some disturbance of nutrition; 
something added to or subtracted from 
the pabulum of the nerve center 
peculiar to the glaucomatous? The 
temptation to fancy such a state of 
things lies, of course, in the involve- 
ment of both eyes in primary glau- 
coma. If the patient lives long enough, 
the second eye is certain to be at- 
tacked. If this be so, we probably 
have long to wait upon others, the 
organic chemist, the experimental 
physiologist, for the solution of our 
problem. We now only touch the hem 
of such knowledge. But, tho it may, 
like the siren’s song, be “a difficult 
question,” it is not beyond the reach 
of ingenuity, as the discovery of the 
vitamins should assure us. On the 
other hand we may take the view that 
both eyes are in every way so abso- 
lutely identical that whatever deter- 
mines the occurrence of glaucoma in 
the one will lead also to its appearance 
in the other. 

All that I have said refers solely to 
the congestive type of the disease. 
When we come to consider the non- 
congestive type—simple primar: glau- 
coma—we have to abandon the idea 
that narrowing of the drainage angle, 
or a degree of obstruction of the Fon- 
tana spaces, is a necessary starting 
point in bringing about rise of tension; 
for in these cases we see anterior 
chambers not shallower than common 
at the patient’s age, and sometimes 
even apparently deeper. Yet I can- 
not see how any one watching a “sim- 
ple” case developing one after an- 
other the same symptoms that we see 
in the congestive type and finally, tho 
more quietly and slowly, coming to 
the same bad end, can doubt that it 
is the same affection. 

Dr. de Schweinitz in his well known 
text book in describing glaucoma sim- 
plex, the tersest and the best descrip- 
tion I know of, expresses the opinion 
that this is now the prevailing view 
among ophthalmologists. As an ade- 
quate idea of what the writer means 
by glaucoma simplex is necessary to 
the clarity of the argument, and as 


an examination of the literature wil] 
show, I believe, that it has not gen- 
erally been treated with either the full. 
ness or the minute exactness of the 
other type, permit me a brief digres- 
sion. 

We constantly see articles describ- 
ing forms of treatment or the results 
of operations in which from first to 
last it is never made clear what type 
of disease is under consideration. Sim- 
ple glaucoma occurs in my practice, 
as often, or almost as often, as the 
congestive type. The negro, as I see 
him in our clinics, seems to be es- 
pecially liable to simple glaucoma, and 
to present the disorder in a particu- 
larly pure uncomplicated form. There- 


fore I have sat down before it ina. 


receptive state of mind for many years. 

In the earliest stage, there is noth- 
ing to attract our attention to the eye, 
and our patients do not apply to us for 
relief of any symptom. The condition 
is only discovered by the routine ex- 
amination with the ophthalmoscope, 
during measurement of the refraction. 

There is now under my care a 
woman of good social position and in- 
telligence, age 48, in whom the dis- 
covery was made during measurement 
of the refraction: R., glass, = 20/20; 
L., glass, 20/15, some letters. 
Schi6tz, average of 3 readings with 
different weights, R. 26.6. L. 21.6. 

Both corneas are anesthetic; both 
discs excavated, but R. deeper with 
beginning break of continuity in ves- 
sels. R. field of vision all the upper 
—inner half gone, to within 5° of fixa- 
tion point. L. normal. Pupils small 
and equal. Anterior chambers quite 
normal for her age. 

A little later our attention may be 
caught by a small difference in the 
size of the pupils and a slight con- 
spicuousness of the penetrating veins 
of the more affected eye. But, as 
Morax says, unless we are haunted by 
the fear of a mistake, even these 
trifling signs can be readily over- 
looked. 

The negro does not usually come 


‘into the clinic until one eye is very 


badly damaged and the other failing, 
and even then seldom with a com- 
plaint of loss of vision, but of some- 
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thing “wrong with his sight,” which 
is a vain attempt to describe a con- 
tracting field. An ignorant field hand, 
however, once made her difficulty clear 
to me by the inspired description, “I 
see like I was lookin’ thru a knot 
hole.” 

When, after a long course, sight 
has been lost, the veins become more 
conspicuous, the tension much higher, 
the anterior chamber shallower, and 
often such severe pain sets in as to 
demand relief by operation. Finally, 
the condition is that of absolute glau- 
coma, and hyperemia accompanying 
changes of degeneration appears; but 
even then the excessive dilatation of 
the pupil and the marked dullness of 
the cornea seen in the hyperemic type 
seem to be lacking. 

Up to this, the corneas are bright. 
Often, but not always they are anes- 
thetic, and this frequently only in 
spots. The pupil grows wider and 
wider, but is easily contracted by mi- 
otics. Good central vision and good 
color perception persist for years, 
often together with damage to the field 
that amazes us. The “knot-hole” 
woman with a field nowhere exceed- 
ing 5° had not noticed change in her 
sight. 

The disease is always more ad- 
vanced in one eye than the other, usu- 
ally much more so, as again illustrated 
by the case given. Cupping of the 
disc appears early and presents the 
characteristics seen in the. congestive 
type. Tension is at first low com- 
pared to that found in congestive 
cases with similar changes in the nerve 
head and the field of vision. But it 
rises steadily with the progress of the 
disease, and often reaches a high de- 
gree, over 60 Schidtz by the time the 
vision is lost, and before degenerative 
changes occur. 

I have never measured the tension 
of a patient more than once during 
a day, but I have never on any later 
day seen the tension fall below that 
first noted, unless a miotic was in- 
stilled. We should not be too much 
misled by these low tensions. The 


more we have used the tonometer the 
more convinced we have become, that 
what we must regard as normal ten- 


sion, as indicated by this instrument, 
varies greatly in different individuals. 

It would seem axiomatic that the 
tension of a pair of normal eyes must 
be equal. When therefore, we assure 
ourselves by repeated measurements 
that, while the tension of both eyes of 
an individual is what we regard as 
low, there is a marked difference in 
this respect between them, we are 
justified in concluding that there is 
something wrong with one at least. 
The sum of the symptoms, let alone 
the course of the malady, will enable 
us to judge which is affected, or we 
may find both involved, but one much 
the more. There are cases in our hos- 
pital records in which the tension of 
one eye is decidedly lower and the dif- 
ference decidedly greater, e.g., 17 and 
33; 18 and 35, than in the case cited. 
Indeed the difference is usually great. 
While perfect equality of tension may 
exist, it is so rare as to call for es- 
pecial investigation. This difference 
in the tension of the two eyes seems 
to me one of the most valuable indi- 
cations given by the tonometer and 
from the little I know does not seem 
to have been sufficiently emphasized. 

Finally, altho I know the weight of 
autho“ity is heavy against me, I am at 
present persuaded that the simple 
never becomes, never changes into the 
congestive type; a belief fostered by hav- 
ing observed many cases of the sim- 
ple type, especially in negroes, from 
one inspection, to many during the 
course of years. Nor have I ever seen 
a case showing the one type in one 
and the other in the fellow eye. 

I do not now believe that the simple 
ever warns of its approach by the 
prodromic attack seen in the conges- 
tive type, with its steamy cornea and 
consequent rainbow like halos, No 
patient with the earmarks of the sim- 
ple type, comparatively low tension to- 
gether with cupping of the disc, impaired 
field, but good central V. and color per- 
ception, have ever volunteered to me a 
complaint of seeing rainbows. Nor have 
I been able to elicit such a complaint, 
leading questions, of course being 
avoided. 

In the simple type, then, it is evi- 
dent clogging of the anterior drainage 
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area plays no part in starting a series 
of symptoms exactly parallel to those 
of the congestive type; the hyperemia 
and the high tension only being con- 
spicuous by absence. Holding to the 
belief that in both types the phenom- 
ena are the result of the abnormal ten- 
sion, clearly some condition is added 
in the one, or lacking in the other. 
That condition I believe to be the 
presence of a relatively high degree 
of elasticity of the sclerotic coat in the 
simple, and the lack of it in the hyper- 
emic type. Granting this, we can 
readily imagine, that when one of the 
disturbances of circulation common to 
the glaucomatous occurs in a_ person 
whose sclera remains elastic, enough 
expansion of the globe takes place to 
compensate for the increase in the 
amount of the intraocular fluid. The 
elastic recoil begins at once to squeeze 
the excess out at the drainage open- 
ings, and there is no prodromal attack. 
We see an analogous process in con- 
genital buphthalmos, but here the 
anterior drainage apparatus being absent, 
we believe, the distention goes on until 
the excessive stretching leads to disor- 
ganization, or some slight accidental 
traumatism causes rupture. It is in the 
normally soft eyed persons, as shown by 
the low tension at first in the better eye, 
that the tonometer has made known to 
us, that we suppose glaucoma simplex to 
occur, 

I think it likely, too, that the simple 
type begins at an earlier age than the 
hyperemic. The youngest person with 
the disease I ever saw was a girl of 15 
with glaucoma simplex in both eyes. 
It is, however, extremely difficult to de- 
termine this, for the disease is so insid- 
ious, good central vision is so long re- 
tained, that years may elapse be- 
fore the second eye is so much im- 
paired, as to attract the patient’s no- 
tice and cause him to consult the 
surgeon. Dr. C. E. Granberry, the 
resident surgeon attached to my serv- 
ice at the Eye, Ear, Nose and Throat 
Hospital, was kind enough to tabulate 
the ages and the tension of patients 
with this type of the disease, admitted 
to the clinic during the past five years. 
The figures did not confirm my im- 
pression; I think, because most of the 


patients did not come until the second 
eye became gravely involved. There 
were 53 cases with an average age of 
52+- years. The youngest case was 
15 (mentioned above), but there were, 
besides, 6 between 35 and 40 years: 
the oldest was 74. 

This slow progress is well illus- 
trated by a white woman, 67 years 
old, upon whose R. E. I did an Elliot 
trephining nine years ago. At that 
time, T. (Schidtz) was R. 35 mm. and 
L. 35 mm. Now T.=—1., R. E, 
has good filtration, but is blinded by 
a mature cataract. L. E., altho there 
is a pronounced cup, shows no con- 
traction of the field or scotomata. The 
T. (Schi6tz) = 32% mm. and V. only 
20/XL, as there is slight cloudiness 
of the lens. There is slight enlarge- 
ment of L. blind spot. 

That cupping of the disc should oc- 
cur early, while tension is still com- 
paratively low, is naturally explained 
by supposing the lamina cribrosa to 
be especially yielding in individuals 
whose scleras retain a considerable de- 
gree of elasticity. 

On the other hand it is hard to see 
why such profound changes can be 
wrought in the field of vision by ten- 
sions relatively so low. I can only 
fancy that we have been misled as to 
the consequences in this delicate or- 
gan of any rise above the normal ten- 
sion, by the more constant fixation of 
our attention upon the higher ten- 
sions of the congestive type. We know 
that the unmitigated pressure of the 
acute congestive attack can be tol- 
erated for a fortnight, say, without 
evil effects, while the damage done 
by the much lower long continued ten- 
sion of the mild chronic congestive 
variety increases steadily with the 
passage of time. It seems possible 
that an eye congenitally adapted to 
the enjoyment of health under a cer- 
tain tension, always suffers if that 
tension be long increased, even by 
what we are accustomed to regard as 
a slight amount. Perhaps, too, the 
early cupping of the disc leads to a 
sustained and injurious pressure of 
the nerve fibers against the rim of the 
scleral opening. 

That the sclera, like some other sub- 
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stances, loses in elasticity by frequent 
or continuous exercise of the property, 
and that the amount of intraocular fluid 

ured out increases with repetition of 
the vascular disturbances, seems not im- 
probable. Beyond a doubt, we see the 
anterior chamber grow shallower as 
the disease progresses, while the ten- 
sion becomes higher, approaching to- 
wards the end the degree met with in 
the congestive type. 

Finally, it appears not only possible, 
but probable, that both obstruction of 
the drainage apparatus and increase 
in the amount of intraocular fluid 
play a varying part in the mechanics 
of glaucoma, for it is really the mechan- 
ics rather than the etiology we have 
been considering. In all cases the lens 
eventually moves forward, soon in 
some, late in others, to a greater or 
less degree; and the preponderance of 
obstruction on the one hand, or of vas- 
cular derangement and increase of 
secretion on the other, together with 
the degree ci elasticity of the sclera, 
determines the type, and in the con- 
gestive type the variety displayed. 


OPERATIONS. 


My experience with operations for 
the relief of glaucoma is restricted to 
two kinds. 

I owe an apology to Dr. Jervey. 
Circumstances have precluded a trial 
of his operation during the past win- 
ter. Up to the present I have not 
felt myself justified in doing any of 
the decompression operations but the 
classic iridectomy and the Elliot tre- 
phining operation, save simple sclerot- 
omy in glaucoma simplex. 

Let me say at once that I have lately 
done sclerotomy in two favorable 
cases, making the section one and a 
half to two millimeters behind the 
limbus corneae, with complete disap- 
pointment. The effect on tension was 
temporary, lasting weeks or months, 
miotics having again to be resorted to. 
Any operation in which this is neces- 
sary I consider a failure; we have but 
complicated our treatment and ex- 
posed our patient to an additional dan- 
ger. I shall do trephining in one of 
these cases at the earliest opportunity. 
This I believe to be the operation of 


choice in the simple type. The dan- 
ger of late infection seems to have 
been exaggerated and can be lessened 
by teaching the patient to wash out 
his eyes freely night and morning 
with a simple solution of borax. 

I have more than once noted the 
hypotension after trephining, to which 
Dr. Arnold Knapp first called atten- 
tion, I believe. I observed it most 
markedly in the case of a white woman 
of 56 both of whose eyes had been 
trephined by another surgeon. T. 
was R. E. —2. L. E. —2. Field of 
vision, R. contracted; L. inside of 
10°; V. R. = 20/20. L.= 20/70, with 
correction. She had become alarmed by 
an edema of the whole bulbar conjunc- 
tiva completely surrounding the cor- 
nea of R. E., and which I estimate, 
must have had a depth of about 2 mm. 
It gave the look of a glass eye. Up 
to this time I have never seen any 
bad consequences result from _ this 
hypotension, but I view it with anxi- 
ety. Indeed I have rarely seen any- 
thing but benefit follow trephining, 
and it affords great relief to the pain 
which attacks hopelessly blind eyes in 
the last stages of the simple, as well 
as the congestive type. I am glad to 
be able to confirm the experience, re- 
corded years ago when Dr. Wilmer 
brought up the subject, that I have not 
seen sudden extension of the blind por- 
tion of the field involve the central fixa- 
tion point after trephining. 

Long ago, I abandoned iridectomy - 
in the trephine operation, contenting 
myself with a radial slit in the iris 
made by a snip with the scissors when 
the button of iris presents in the tre- 
phine hole. I still have under observa- 
tion a patient on whom I operated in 
this way ten years ago. The slit in the 
iris is barely perceptible, but the tension 
remains well reduced. 

That we should, and could’ with 
safety, instill atropin solution imme- 
diately upon finishing the operation, 
is one of the valuable contributions 
made by Elliot in reviving and recon- 
stituting the operation of trephining All 
the old iridectomies for glaucoma which 
I have been able to inspect show posterior 
synechiae. Up to a short time ago, I 
agreed with those who thought the actual 
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cutting away of the iris in iridectomy 
contributed nothing to the tension reduc- 
ing effect of the operation. I now believe 
that an opening in the sclera plus one 
thru the iris are requisites in all opera- 
tions for the lasting reduction of intra- 
ocular tension. 

The question whether we shall or 
shall not operate in a given case is, 
perhaps, more important now than the 
choice of a particular operation and is 
certainly even more in dispute. In the 
congestive type my voice would be for 
operation, with but few exceptions. In 
the acute attack it is imperative. In 
the varieties of this type we know that 
if the patient lives there is a certainty 
of blindness and suffering before him. 


Fortunately, there is no difficulty in 


obtaining consent to operate from the 
sufferer in the throes of an acute 
attack. We all know that this is not 
always the case with victims of the sub- 
acute or chronic variety, but knowing the 
future, I think we should exhaust all our 
powers of persuasion. 

We today enjoy a great advantage 
thru the possession of the elegant and 
powerful alkaloidal miotics in being 
able to mitigate pain and other symp- 
toms and to obtain favorable condi- 
tions for operation. Nevertheless, in 
my experience, no matter how care- 
fully we use these remedies, notwith- 
standing gradual increase of their 
strength, the time comes when some 
contraction of the field of vision, some 
increase of tension, a little failure of 
sight, brings us face to face with an 
operation at last. Then the prognosis 
as to vision is poorer, the anterior 
chamber shallower, the iris atrophic 
and our difficulties increased. In- 
dividuals who die before this time 
comes are held up as examples of the 
superiority of miotic treatment, but of 
those finally driven to operation we 
hear less. 

Unfortunately, all of progress is not 
improvement. More than once I have 


seen the relief given by miotics, even 
in an acute attack vigorously treated 
with an eserin solution, lead the pa- 
tient to decline an operation; and, for 
the reasons given, greatly, I believe, 


to his disadvantage. No one doubts 
that the prodromic stage affords the 
best prognosis, yet how many prompt- 
ly relieved by a miotic will then cop. 
sent to surgical interference? It seems 
to me that we should keep constantly 
before our patients that miotics are 
but temporary measures mainly used 
to facilitate the coming operation. The 
exceptions to the rule that we should 
operate in congestive glaucoma will be 
dictated by common sense and the con- 
sideration of all circumstances. We 
might, for instance, spare a frail old 
person with but brief expectation of 
life from a dreaded ordeal by the use 
of miotics for a year or two. All this 
was the conclusion drawn by de 
Wecker from his great experience; my 
most modest confirmation may, per- 
haps, be of use. 

If, to quote Graefe, once more 
(1. c. p. 337): “The prognosis is com- 
pletely changed as soon as the field 
of vision is contracted,” is true of the 
congestive, it is triply true of the sim- 
ple type. In glaucoma simplex the 
state of the field of vision alone gives 
a picture of the condition of the eye, 
and is our one true guide to the prog- 
ress of the disease. The central vision 
may be good and the increase in ten- 
sion trifling but when an examination 
shows that the hitherto unaffected 
field is beginning to shrink, the time 
for operation is at hand. Tables giv- 
ing the results of operations for glau- 
coma, especially simple glaucoma, 
which give no statement as to the con- 
dition of the F. of V., convey little 
information. 

If now we are permitted to operate 
we can do the greatest good, for I be- 
lieve that an early operation is as 
beneficial in one type of the malady as 
in the other, and that the disrepute 
into which operative interference in 
the simple type has largely fallen is, 
in the main, due to failure to give 
proper weight to the state of the field. 
We know that in the congestive type 
the changes in the optic nerve set up 
by the glaucomatous process, if once 
begun, are seldom if ever completely 
checked by the relief of tension. Cupping 
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of the disc appears early in glaucoma 
simplex and runs a long, slow course; so 
when injury to the nerve has already 
led to marked changes in the field 
when we first see the case, we have 
little to base a hope of delaying the 
progress of destruction upon. Only 
twice have I seen seemingly curative op- 
erations, both iridectomies, both in 
oungish negro women, made before any 
shrinkage of the field. In one under ob- 
servation about a year there was no 
further progress of the disease; the 
other has retained vision of 20/XL for 
17 years, and when heard from lately 
was carrying on her life in every way 
as usual. But her field is not greater 
than 20° in all directions. 

In my experience it is nearly impos- 
sible to persuade the patient who 


consults us about an eye with a field 
greatly damaged by simple glaucoma 
to permit an operation on its fellow, 
with its field and vision still prac- 


tically unimpaired. Yet, until I am con- 
vinced to the contrary, I shall be- 
lieve that is the proper plan to 
pursue and that we might hope tkus 
to delay indefinitely the blindness 
which, when we see these patients in 
their late thirties or early forties, is 
otherwise commonly inevitable. It is 
needless to say that exception to this, 
as to all such rules, may be dictated by 
many circumstances not always to be 
foreseen. 

The question naturally arises as to 
how much loss of the field of vision 
should be regarded as precluding a re- 
sort to operation. Unhappily lack of 
experience makes a reply impossible, 
but for the present I should think that 
a loss equivalent to one third of the 
field would be very discouraging, and 
I should not operate save as a last 
resort in the presence of a steadily ris- 
ing tension and shrinking field, in spite 
of the use of miotics. 
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OCULAR PHENOMENA IN ACROMEGALY. 
Watter I. Liture, M. D. 
ROCHESTER, MINN. 


The ocular findings and their relation to the sella turcica in fifty cases of acrom 
are here reported in tabular form. The principal points observed are also discussed, wi 


the cases arranged in four 


roups. The paper is based on observations made in the section 


on Ophthalmology of the Mayo Clinic, Rochester, Minn. 


The pathologic and _ structural 
changes in acromegaly have been 
widely discussed, and many cases have 
been reported which show the char- 
acteristic ocular involvement. The 
relative frequency with which the ocu- 
lar mechanism is_ interfered with, 
however, has not been considered. The 
fifty cases reported here have been 
divided into four groups, in order to 
compare the ocular changes with the 
X-ray findings of the sella turcica. 
Definite acromegalic structural change 
were present in all. The general and 
neurologic findings are omitted, but 
the diagnoses are given. 

Group 1. Nine patients had defi- 
nite structural signs of acromegaly. 
The average duration of acromegalic 
signs was five years and four months. 
The sella turcica and the optic tracts 
were not interfered with. The _ peri- 
metric fields were normal; and the 
slight upper temporal quadrant con- 
traction was readily explained by the 
structural changes around the orbit 


and by the prominent eyebrows 
(Table 1). 
Group 2. Four patients had defi- 


nite signs of acromegaly, the average 
duration of which was four years and 
three months. The X-ray revealed 
normal sellae turcicae; but ophthal- 
mic examination made of three patients 
revealed some change in vision, un- 
equal pupils in one, and the pupillary 
reflexes slow and toxic retinitis in one. 
Retinal arteriosclerosis and slight ven- 
ous congestion of the retinal vessels 
were also noted. One patient had 
slight exophthalmos, and _ another 
slight concentric contraction of the 
field of vision in the right eye. On 
X-ray examination the sella turcica of 
one patient (Case A363469) was re- 
ported to be normal, but on necropsy 
it was found to be size 4. All 
ocular findings in this group could easily 
be found in any series of cases, regard- 


less of evidence of acromegaly. So these 
findings cannot be considered impor- 
tant as either diagnostic or pathogno- 
monic of ocular changes in acro- 
megaly, or even of chiasmal involve- 
ment. The fields are concentrically 
contracted for form and color in the 
right eye. The slight contraction in 
the upper temporal quadrant of the 
left eye is readily explained by the 
structural changes around the orbit 
(Table 2). 

Group 3. Sixteen patients had defi- 
nite signs of acromegaly. The average 
duration of the signs was four years. 
X-ray examination of the sella turcicae 
revealed enlargement 1 to 4, with ero- 
sion of the posterior clinoid processes. 
All but one patient had practically 
normal vision. One (Case A215790) 
had an amblyopic right eye which had 
been present from early childhood. 
One patient had unequal pupils. The 
fundi were all normal as were the 
perimetric fields. This is probably the 
most important group of the series, as 
it shows that even if the sella turcica 
has been enlarged or eroded by patho- 
logic changes of the pituitary gland, 
the chiasm has not been sufficiently 
disturbed to produce changes in the 
ocular mechanism. The _perimetric 
fields were normal both for form and 
color, except for the slight contraction 
in the upper temporal quadrants which 
was undoubtedly due to the structural 
changes of the face (Table 3). 

Group 4. Twenty-one patients had 
definite signs of acromegaly. The 
average duration of the signs was six 
years and three months. X-ray exam- 
ination of the sella turcica revealed en- 
largement 3 to 4, with erosion of the 
posterior clinoids. The ocular changes 
were not unlike those of any chiasma! 
lesion without acromegaly. The ocu- 
lar changes may be summarized as 
follows: fourteen patients had visual 
changes; three had pupillary changes 
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: in size or contour of one or both 
eight had pupillary _Teflex 
changes, four had diminution in the 
pupillary reflexes in one or both eyes; 
two had definite Argyll Robertson 
pupils, and two had absolutely stiff 
upils. Oculomotor changes were 
ess common. One patient had poor 
convergence ; one had horizontal nystag- 
mus with absence of convergence; two 
had a definite strabismus varying from 
20 to 30 degrees, and one had slight 
proptosis. 

Five patients had normal fundi; 
four (Cases A119053, A204035, A- 
211582 and A247571) had changes 
which could occur in any series of pa- 
tients without acromegaly or involve- 
ment of the chiasm. Five patients 
had simple optic atrophy of both discs; 
three had pallor of both discs, without 
loss of substance; and two had sim- 
ple optic atrophy of one disc, the other 
being normal in appearance. One pa- 
tient had a definite choked disc of one 
to two diopters in each eye; one had 
a blurred disc, the other being pale 
without loss of substance. The peri- 
metric field changes of seven patients 
revealed partial or complete bitem- 
poral hemianopsia; five patients had 
one blind eye, the other eye showing 
temporal hemianopsia; three patients 
had either partial or complete hom- 
onymous hemianopsia; two patients 
had concentric contraction in one or 
both eyes; one patient had a con- 
tracted temporal field, and four pa- 
tients had absolutely normal fields 
(Talble 4)*. 

One patient (Case A2147) on the 
first two visits to the Clinic gave no 
evidence of acromegaly. On her re- 
turn seven years later, there was a 
definite history of structural changes 
for three years. X-ray examination of 
the sella turcica, and examination of 
the fundus disclosed evidence of chias- 
mal involvement. 

One patient (Case A119053) on first 
examination had had  acromegalic 


changes for five years, and X-ray ex- 
amination disclosed a normal sella 
turcica and normal ocular findings. On 


her return four years later, the sella 
turcica was enlarged 3, and the fundus 
of the left eye revealed slight cho- 
roidal atrophy. The fields were nor- 
mal. One year later, the patient re- 
turned and the fundus revealed bi- 
lateral hypertension sclerosis. The 
perimetric fields were again normal. 
Even with definite changes in the con- 
dition of the sella turcica, the ocular 
changes did not indicate chiasmal in- 
volvement. 

One patient only (Case A374997) of 
the thirty-eight, on whom a Wasser- 
mann test was performed, had positive 
reactions on the blood. The peri- 
metric fields revealed concentric con- 
traction for form and color, and follow- 
ing treatment for syphilis the fields re- 
turned practically to normal. 


SUM MARY. 


Thirteen (26 per cent) of the fifty 
patients had normal sellae turcicae and 
ocular findings, so far as chiasmal in- 
volvement was concerned. 

Of twenty-one (42 per cent) of the 
patients, the X-ray disclosed enlarge- 
ment of the sella turcica 1 to 4, with 
erosion of the posterior clinoids and 
no ocular changes characteristic of 
chiasmal involvement. The condition 
of the patients in Group 3 is the most 
significant and interesting, at least 
from the point of view of the ophthal- 
melogist. Forty-two per cent of pa- 
tients whose X-ray examinations dis- 
closed evidence of enlargement or ero- 
sion of the sella turcica had no signs © 
of chiasmal involvement of the optic 
nerve. 

Sixteen (32 per cent) of the patients 
had definite ocular changes character- 
istic of chiasmal involvement, in which 
the sella turcica was enlarged 1 to 4, 
with erosion of the posterior clinoids. 

Sixty-eight per cent of all patients 
with acromegaly in this series were 
normal from the ophthalmologic point 
of view, so far as any chiasmal changes 
of the optic nerve were concerned. 


~ *Data on these fields were published in 
the Jour. Amer. Med. Assn., 1923, LXXXI, 
1765-1768. 
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OCULAR PHENOMENA IN ACROMEGALY 
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TONOMETRIC STUDY OF NORMAL AND ABNORMAL 
RABBIT EYES. 


MABEL GrEGG BoyDEN, 


MADISON, WISCONSIN. 


A general survey of what has been learned regarding intraocular tension by the use of 


the tonometer is given. To supplement what has been learned 


of intraocular tension in 


human eyes observations have been made on rabbits’ eyes, both normal and those that were 
in various respects defective. These seem to show the limits of intraocular pressure in 
normal rabbit eyes and some wide departures from the normal in the eyes of defective 
stock. The studies were made in the Zoological Laboratory of the University of Wisconsin. 


In 1905 Schidtz described his to- 
nometer for the more accurate meas- 
urement of intraocular tension. Be- 
fore that time and even up to the 
present, this tension was determined 
by pressure on the eyeballs with the 
clinician’s finger and was registered 
simply as normal or relatively so much 
plus or minus the normal. This method 
obviously brings in a large personal 
factor involving such things as the 
experience of the clinician and the 
delicacy of his touch. 

Since the presentation of the origi- 
nal Schiétz tonometer there have de- 
veloped at least two different tonom- 
eters—the McLean and the Brown— 
working on the same principle but dif- 
fering in detail and each claimed by 
its originator to be better than the 


Schiétz. <A fairly large amount of 
literature has grown up dealing with 
the measurement of intraocular tep- 
sion. These papers are chiefly con- 
cerned with the principles of tonom- 
etry and descriptions of tonometers 
whereas those dealing with experi- 
mental and clinical data are few. The 
need of an instrument like the tonom- 
eter arose from the fact that there is 
a normal range of intraocular pressure 
and that a number of pathologic con- 
ditions of the eye are accompanied, 
whether or not they are caused by, 
fairly large deviations from that nor- 
mal. Sometimes this pressure rises 
considerably before severe permanent 
injury to the eye occurs; and so any 
means of detecting this change is of 
value. 
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Fig. 1.—Intraocular pressure in normal rabbits most frequently a little more than 26 mm. of mercury. 
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The tonometer is an instrument de- 
signed to measure intraocular pres- 
sure. The eye is a spherical object 
and the foot of the tonometer is. made 
concave of about the same curvature 
as the eyeball so as to fit smoothly 
over it. There is a hole in the cen- 
ter of the foot thru which a rod bear- 
ing a weight can freely pass. The rod 
is connected with a scale whose read- 
ings can be transposed into millimeters 
of mercury pressure. When the sur- 


the reading nearer the zero mark on 
the scale. 
softer eye the converse is true. 


On the other hand, with a 


In spite of the fact that nearly 
twenty years have elapsed since the 


description of the tonometer, not 


enough data have been collected to 
definitely settle the limits of the ten- 
sion of the normal human eye. Schidtz 
sets the upper limit as twenty-five mm. 
of mercury as determined by his in- 
strument. This figure is accepted as 
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Fig. 2.—Intraocular pressure in defective rabbits. 


many more deviations therefrom. 


face of the rod and the surface con- 
cavity of the foot of the tonometer are 
continuous, the scale reads at zero. If 
the eye is soft, the rod will dent into 
its surface and give a certain deflec- 
tion on the scale. On the other hand, 
if the eye is hard it will not dent the 
surface so much and will give another 
deflection on the scale. The readings 
on the scale and the pressure trans- 
posed into millimeters of mercury are 
inversely proportional to each other. 
This is true because the harder the 
eve, i. e., the higher the internal pres- 
sure of the eye, the more resistance 
will be met and the more nearly it 


_will bring the rod and the foot to mak- 
.ing a continuous surface and_so bring 


Maximum frequency the same as in the normal but 
a conservative estimate by Priestley 
Smith, Weeks, and Brown. In many 


cases the tension can be lowered by the 
use of miotics. 

Gjessing reports in a rather compre- 
hensive paper based on clinical find- 
ings of over a thousand eyes that the 
best weight to use on human eyes is 
the 5.5 gm., because larger weights tend 
to cause drainage of the humors and 
give inconstant results. He obtained 
an average of slightly under 20 mm. 
Hg. in 1,142 normal eyes and remarks 
that in young individuals with per- 


‘fectly normal eyes the tension may 


register as low as 13 mm. or even 11.5 
mm. Hg. He thus established a 
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lower limit for the normal range, in  tirely hold, because cases of glaucoma 
young eyes, than Schidtz set down. have been recorded which did not 

Cridland reports only a very few show any marked increase of tension 
cases of apparently normal eyes with According to Dr. Davis this is prob. 
a tension of 30 mm. Hg. with the 5.5 gm. ably transitory, the high tension again 
weight but says that they later turned returning. A number of other condi- 
out to be glaucomatous. Gjessing re- tions may, or may not, be accom- 
ports only six normal eyes with a ten- panied by a rise of intraocular pres. 
sion as high as 25 mm. Hg. with the sure. Among them may be mentioned 
5.5 weight and considers them to be’ uveitis or other uveal disease, tumor 
suggestive of the presence of glau- of the globe, and possibly also the 
coma. He also considers, with Schiétz, bursting of the eye in advanced cases 
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Fig. 3.—Intraocular pressures found 


25 mm. as the upper limit. Two percent of hydrophthalmia. In any event of 
cocain has no effect on the tension but marked increase of intraocular tension, 
five per cent tends to lower the ten- for diagnostic purposes at ieast, the 
sion. As has been pointed out before clinician may know that there is some- 
(Schiétz), comparison of tonometric thing wrong with the eye in question. 
and manometric reading do not ab- 
solutely agree; and so tonometer read- EXPERIMENTAL. 
ings do not represent the pressure in While working on some factors tak- 
actual mm. of mercury, but so long as_ ing place in, or influencing the pro- 
tonometers are standardized this need duction of defective eyes in rabbits, 
be no drawback to their use. such as those produced by Dr. Guyer 
Glaucoma is, perhaps, the most im- and Miss Smith, at the suggestion of 
portant of the diseases showing Dr. Lucien Howe, it was thought ad- 


changes in tension. Formerly glau-. visable to study eyes of defective 
coma was defined as a condition of the strains and normal eyes with the 
eye characterized by “increased intra- tonometer. 

ocular tension with the causes and re- The rabbits, with the exception of 
sults of such increase.” At the pres- the first three or four, were all held 
ent time that definition does not en- by hand in such a position that when 
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the foot of the tonometer was placed treated stock, or were pedigreed rab- 
directly over the center of the pupil bits whose tensions were taken before 
the instrument stood vertical. The any treatment was started. They were 
eyelids were kept open with the fin- either bought from outside sources, or 
gers, it being found easier than with were bred from pedigreed stock of our 
a speculum. The eyes were anesthet- own. Those designated as “defective 
ized with four per cent cocain until stock” were individuals whose own 
the sensitivity was just lost, the meas- eyes were visibly defective to the 
urements taken and the eye thoroly naked eye, or whose ancestors were 
washed with boric acid solution. The defective eyed, or normal eyed stock 
whole procedure seemed to bother the of treated or defective lineage. All the 
rabbits not at all, as they were un-_ individuals were full grown rabbits so 
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in individual normal rabbits. 


usually quiet during the process. It the normal softness of young eyes 
was noticed that sometimes, immedi- was not a factor. 
ately after the rabbit was in position 
for the measurement, the eye would DISCUSSION AND CONCLUSIONS. 
bulge; but as the animal became ac- From the table it will be seen that 
customed to it the eye returned to nor- the normal range of intraocular pres- 
mal. It was also noticed that some sures is fairly constant, much more so 
eyes took a relatively much larger apparently than that of normal human 
amount of cocain than did others, be- eyes. Of the sixty normal eyes recorded, 
fore the sensitivity was lost—four or forty-seven fall within the range of 
five drops. In all cases the figures twenty-five to twenty-six millimeters 
here given represent averages, of five pressure, six below 25 mm., and seven 
separate readings for each eye with above 26 mm. In other words, seventy- 
the same weight. In many cases’ eight and three tenths per cent fall in 
these were checked with readings with _ the first group; ten per cent in the sec- 
different weights. ond group; and eleven and sixty-six 
In the table the rabbits designated hundredths in the last group. Of the 
as “normal stock” were all individuals six falling in the second group, three 
in no way whatever related to the were between twenty-four and twenty- 
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five millimeters of mercury. Of the 
seven falling in the third group, five 
fell between twenty-six and twenty- 
seven millimeters of mercury and none 
were above twenty-eight and one half 
millimeters of mercury. It seems rea- 
sonable, therefore, to conclude that the 
normal range of intraocular pressure 
should fall between twenty-four milli- 
meters on the lower border and 
twenty-six or twenty-seven on the 
upper border. While the other eyes 


lar pressures of rabbits as measured 
by the Schidtz tonometer falls ap. 
proximately between 24 and 26 or i 
millimeters of mercury. 

2. The normal range of intraocy- 
lar pressure of rabbits is apparently 
more constant and narrower than that 
of human eyes. 

3. From the studies of intraocular 
tensions of defective eyed stock, or 
individuals of known defective eyed 
lines, it is not possible to point to a 
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Fig. 4.—Individual readings in defective rabbits showing wide variaticns in tension. 


are apparently normal, incipient or real 
defects may be present and not dis- 
tinguishable. This seems to be the 
case in the eye, the value of whose 
tension was nine and_ nine-tenths 
millimeters of mercury. 

In comparison, the measurements 
from the defective stock show some 
of them to be clearly within the nor- 
mal range, but by no means all of 
them. There is much more variation 
which lies quite far above the normal 
more commonly than far below, altho 
some eyes were too soft to measure 
with any of the weights. Defective 
eyes may give normal tonometric 


values; and, vice versa, apparently 
normal 
values. 
From the data presented one can 
conclude the following: 
1. The normal range for intraocu- 


eyes may give abnormal 


given tension as indicative of a given 
anomaly ; but variations, especially the 
larger ones, may indicate abnormal- 
ities not detectable otherwise in the 
living state. ; 

4. The use of the tonometer may 
lend itself to the detection of defec- 
tive eyed individuals with apparently 
normal eyes in rabbits, as is possible 
in human beings. 

It is with pleasure that I express 
my thanks to Dr. M. F. Guyer for 
opportunity to carry out these meas- 
urements, and to Dr. F. A. Davis and 
Dr. Lucien Howe of Buffalo for criti- 
cism and suggestions. 

TONOMETRIC MEASUREMENTS OF 

NorRMAL STOCK. 


Animal Weight Average Deflection 
No. Used Eye Deflection mm. Hg. 


CHART OF 


1 7.5 right 25.75 
left 5.0 25.75 
Nl 7.5 right 4.98 26.0 


left 5.1 25.0 
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2 7.5 right 4.98 26.0 N10A3 7.5 right 4.98 26.0 
- left 5.0 25.75 left 5.00 25.75 
right 5.0 25.75 NIIA2 right 45 280 
eft 6. eft 25.75 
P10 75 CHART OF TONOMETRIC MEASUREMENTS OF 
right 48 26.75 DEFECTIVE STOCK. 
B13 Animal Weight Average Deflection Cond’t’n 
left 5.0 25.75 g 
Used Eye Deflection mm, Hg. of Eye 
<9.49 eft 33. norma 
N7B2 75 right 5.0 25.75 normal 
te 0. <<. left 65 205 normal 
22 75 right right 5.0 25.75 normal 
69.4 left 5.1 25.0 norma 
P26 7.5 NSB4 right 46 27.5 normal 
P34 7.5 4 Smith right 7.5 17.75 normal 
P4l 7.5 7442 758 right 5.0 25.78 normal 
P45 7.5 right ta = + 97B1 7.5 right 50 25.78 normal 
PH 7.5 at 97B3 7.5 right 50 25.75 normal 
. left 25. norma 
75 right 5.9 22.5 — 104 75 right 50 25.75 normal 
ps2 75 left 5.0 25.75 
left 5.0 25.75 121A2. right 14.0 60 )microph- 
P55 7.5 right 4.98 26.0 left eye too bad to take. § thalmia 
right 486 2675— 121C1_ 7.5 right 110 7.25 detached 
retina 
left 492 260+ 
left 5.0 25.75 121C2. 75 right 50 25.75 normal 
PSB 75 right 5.0 25.75 left 65 205 normal 
left 50 2575 12166 right 5.5 240 normal 
59 7.5 right 486 26.75 left 51 250 normal 
left 5.00 25.75 123A1 75 right 5.0 25.75 normal 
P60 7.5 right 5.0 25.75 left 5.0 25.75 normal 
left 5.0 25.75 12345 7.5 right 5.0 25.75 normal 
P6l 7.5 right) ‘5.0 25.75 left 3.5 33.0 coloboma 
left 4.98 26.0 mene 98 of 
25A6 7.9 rig norm 
eS left 50 2575 normal 
: 121C5 75 right 32 34.75 normal 
AZ right . retina 
left 5.06 25.75— left 4.1 29.75+detached 
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THE VALUE OF FUSION TRAINING AND METHODS FOR 
ITS DEVELOPMENT. 


Davip W. WeELts, M. D., F. A. C. S. 
BOSTON, MASS. 


The importance of the fusion faculty to guide binocular movements and recognize the 


third dimension is pointed out. 


The value of such training in esotropia and heterophoria 


is emphasized. Methods of developing the fusion faculty by decentered lenses, stereoscopic 


pictures and bar reading are discussed. 


Results in 236 cases are reported. The dependence 


of success upon personal attention of the physician is emphasized. 


Binocular single vision is a rather 
intricate psychic faculty, dependent 
on certain exact physical conditions. 
The first physical essential is the 
semidecussation of the fibers of the 
optic nerves, and the second is the 
proper coordination of the twelve ex- 
trinsic muscles, so that the retinal 
images shall fall upon corresponding 
points of the two retinas. 

When it is realized that a deviation 
of less than a millimeter in the posi- 
tion of corresponding points means 
diplopia for small objects, it is almost 
inconceivable that any mechanics 
alone could secure the desired result. 


THE FUSION FACULTY. 


According to Worth, sight in the 
newborn is limited to fixation of a 
light, so that all the finer qualities are 
the result of personal experience. The 
involuntary movements of the eyes of 
infants would show that there is no 
conception of binocular vision. The 
full development of the fusion faculty 
is not attained by the normal child 
until the fifth or sixth year. 

Physiologic diplopia means that ob- 
jects nearer or farther than the point 
fixed are always seen double, but the 
adult has so far succeeded in ignoring 
this that it is sometimes difficult to 
make him realize the doubling. There 
can be little doubt that this fact plays 
‘a very important role in the child’s 
experience; the fusing at different dis- 
tances developing the idea of perspec- 
tive. 

The argument is here introduced to 
emphasize the fact that the third es- 
sential to binocular single vision is the 
psychic one of the fusion faculty. 
Without such an overruling guidance 
the necessarily exact coordination is 
inconceivable. The occasional clinical 
experience, that loss of sight of one 
eye is frequently followed by diver- 
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gence, is-an unanswerable argument 
for the importance of the fusion fac- 
ulty in keeping eyes straight, and it 
plays quite as important a part in the 
production and the cure of those ten- 
dencies to turn, grouped under the 
name heterophoria. 


THE THIRD DIMENSION. 


A person devoid of a fusion faculty, 
or with only one eye, learns by ex- 
perience to calculate distance by 
rapidly fixing the eye on objects to one 
side and thus establishes a parallax, 
which enables him to measure the dis- 
tance by a sort of muscle sense. The 
inferiority of this sort of estimation 
of distances, compared with that pos- 
sible to one with a well developed bin- 
ocular fusion sense, was well shown 
by Howard at the Mineola experiment 
station. He claimed that many acci- 
dents in landing were due to the 
aviators’ deficiency in estimation of 
depth difference. 

Just how valuable this faculty is to 
chauffeurs, engineers and street car 
motormen has never been critically de- 
termined. When the facts are known 
is is quite possible that visual tests 
will not stop with measuring the acu- 
ity of each eye, and testing the color 
sense, but that a certain standard of 
stereopsis will be required. Four years 
ago the writer presented! a simple plan 
for the routine office measurement of 
stereopsis or depth difference, which 
requires only five minutes. 

In 1890 -Prof. Wells of Mass. Inst. 
of Technology found that some stu- 
dents had great difficulty in compre- 
hending the diagrams in solid geom- 
etry and had stereoscopic charts made 
to overcome this deficiency. Several 
of these have been included in the 
author’s selection of stereoscopic 
charts. 

While a good fusion faculty is al- 
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ways a valuable possession, and in 
many walks of life absolutely essen- 
tial, it is cheerfully admitted that one 
sees many patients totally lacking such 
a sense. These people use each eye 
separately and are not conscious of 
any loss, and have no asthenopia from 
jncoordination. 

Fusion faculty is also a matter of 
degree. Some patients are able to 
fuse concrete pictures by a rapid alter- 
nation of the two eyes, but have no 
conception of perspective. Other 
cases are able to fuse large concrete 
pictures and have some perspective 
but fail to fuse small types or char- 
acters. Simultaneous macular per- 
ception is essential to true binocular 
fusion. 

The author is familiar with Gould’s? 
theory of dextro- and sinistroocularity, 
but has not found it to coincide with 
the facts. Undoubtedly, many people 
who habitually suppress one eye may 
not suffer any annoyance from this 
condition. The same may be said of 
errors of refraction, but does any one 
for that reason consider astigmia phys- 
iologic? The writer maintains that 
the habitual use of the two eyes binoc- 
ularly, with a minimum suppression of 
either, is as ideal as is the emmetropic 
eye to uniocular vision. 


VALUE OF TRAINING FUSION FACULTY IN 
ABNORMAL CONDITIONS. 


Esotropia: Every ophthalmologist 
is probably familiar with the pioneer 
work of Landolt, Javal and Worth. 
The question of whether the ambly- 
opia causes the heterotropia or the lack 
of the fusion faculty causes the heter- 
otropia with an amblyopia ex anopsia 
will always bring out a lively discussion. 

Worth has certainly presented 
strong evidence that the vision can be 
maintained if the fusion be developed, 
but all who have followed his methods 
have found plenty of cases in which 
the amblyopic eye was not materially 
improved. 

Landolt® sums up the matter as fol- 
lows: 

“Of course I have always considered 
the limitation of the temporal excur-. 
sions of the eyes affected with con- 
vergent strabismus as the consequence 


and not the cause of strabismus. The 
abductors in this case lack exercise, 
especially in the symmetric move- 
ments. If, on the other hand, the ab- 
sence of binocular vision is one of the 
principal causes of strabismus, the de- 
fective direction of the eye in turn be- 
comes an obstacle to the development 
of this function. The individual thus 
finds himself in a vicious circle; he 
squints because his binocular vision is 
not developed, and binocular vision is 
not developed because he squints. 

Tscherning* advises treatment un- 
der five headings: 

“(a) Reestablishment of diplopia and 
if possible vision of strabismic eye. 

“(b) Reestablishment of the approx- 
imately correct position of the eyes by 
way of operation. 

“(c) Stereoscopic exercises. 

“(d) Exercises without the stereo- 
scope. 

“(e) Controlled reading.” 

Certainly four of the above recom- 
mendations are fusion training. 

In what proportion of cases esotro- 
pia can bs cured by orthoptic means 
alone is difficult to answer, but it is 
certainly enough of a success so that 
in no case should one neglect to give 
it a good trial. 

It is here that the amblyoscope of 
Worth is most useful, but great pa- 
tience and intelligent parental coopera- 
tion are essential. Unfortunately one 
cannot watch the child’s eyes and is 
entirely dependent on his correct re- 
port of what he sees. We still fail to 
get the cases early enough. 

The value of postoperative training 
of eyes cosmetically straight has been 
advocated by Landolt, Tscherning and 
Javal for many years, and it is to be 
regretted that it is almost universally 
neglected. The remaining hetero- 
phoria may be more annoying to the 
patient than his previous heterotropia. 


HETEROPHORIA. 


Dr. E. Dyer, 1865, was one of the 
first to call attention to eyestrain 
from muscular imbalance. At the 
meeting of the American Ophthal- 
mological Society® he read a paper en- 
titled, “Asthenopia Not Connected with 
Hypermetropia.” 
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Up to this time the teaching of Don- 
ders, that asthenopia (which we now 
call eyestrain) was always due to 
ciliary fatigue, was generally accepted. 
At the present time many of us believe 
that heterophoria is almost as fre- 
quently the cause as errors of refrac- 
tion. When the two conditions exist 
it is often difficult to decide which is 
the more potent. The general rule 
seems to be to correct the refractive 
error, hoping thereby to relieve the 
heterophoria, but many times it is 
quite sufficient to correct the hetero- 
phoria. 

This has usually been done by pre- 
scribing prisms either alone, or in- 
corporated in the refraction correction, 
but, except for vertical errors, the 
writer usually reserves this as a last 
resort. Tenotomy and advancement 
are indicated in selected cases, but a 
discussion of surgical indications is be- 
yond the scope of this paper. Exercises 
with loose prisms both at the office and 
at home have been very generally advo- 
cated and occasionally practiced, but 
have not been attended with any gen- 
eral or lasting success. 

Heterophoria is the field in which 
fusion training is most important. The 
results in esophoria have not been 
very encouraging and less so in hyper- 
phoria unless associated with exo- 
phoria. Exophoria, convergence in- 
sufficient and pseudoesophoria are 
most amenable. By pseudoesophoria 
is meant a condition in which the con- 
vergence duction is really weak, not- 
withstanding, all tests except duction 
show an esophoria. In the course of 
developing a better convergence a 
hyperphoria will often disappear, or 
such a tendency may be produced. 
Should it persist, it is corrected by 
means of a vertical prism combined 
with the lenses worn. It has puzzled 
the writer that Worth, who has made 
such extravagant claims for fusion 
training in curing heterotropia, should 
make so little use of it in treating 
heterophoria. Before treating the 


heterophoria, lenses are used for all 
they are worth, according to well es- 
tablished orthodox principles, unless 
the refractive error is slight and the 
heterophoria seems to be the active 


cause of the eyestrain. Javal, 1806 
demonstrated the application of fusion 
training in heterophoria, which he calls 
latent strabismus. 


METHODS FOR DEVELOPING FUSION 
FACULTY. 


In discussing this subject in 1902, the 
writer made the following statement: 

“The rapid development of the ad- 
duction which is often obtained by s0- 
called gymnastics, strongly suggests 
that the gain is not a muscle hypertro- 
phy but an increase in innervation, 
either in the responsiveness of the end- 
organ in the muscle or the convergence 
center or both. In the educational 
treatment of tabes, the incoordination 
is overcome by teaching the patient to 
gauge his motor impulses by the eye, 
in lieu of the normal sensory control. 
Repeated artificial contractions of the 
internal recti (the ciliaries remaining 
relaxed) establishes a habit of in- 
creased action, so they no longer lag 
when the impulse to converge and ac- 
commodate is felt. The coordinating 
center may also be taught to better 
appreciate the advantages of binocular 
perspective. 

This is no special pleading but is 
analogous to other sensations. The 
pianist makes his fingers educate his 
brain, that the brain may do better 
work with the fingers. Tasks con- 
sciously performed are in time rele- 
gated to subconscious control. If this 
interpretation of muscle gymnastics be 
accepted, it is evident that the first in- 
dication is to teach the patient the 
fascination of true binocular fusion. 
All myology resolves itself into neu- 
rology and behind the nerve impulse is 
a fusion faculty.” 

Twenty years experience has not 
changed the writer’s opinion of the 
main truth of this statement. Dr. 
Lancaster’s very scholarly exposition 
of the “All or Nothing Theory’ is an 
important confirmation. He is un- 
doubtedly right in arguing against a 
fusion center, and in demanding in its 
place the conception of a fusion fac- 
ulty. His idea, that the development 
of this faculty does not mean increased 
strength of nerve impulse, but. the 
utilization of a greater number: of: un- 


used nerve fibers is a great help in un- 
derstanding ‘how it 1s_ done. But 
whether it be a stronger impulse, or a 
greater number of impulses, that is the 


Fig. 1.—Diagrams 
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showing prismatic effects obtained by decentering lenses with diff 


essential for establishing well worn 
pathways of motor discharge, it is 
still more nerve impulse. 

Dr. Jackson says, “Orthoptic exer- 
-cises are for nerve training—All forms 
‘of orthoptic apparatus depend for their 


49 


usefulness on the presence of a fusion 
sense. But whether this sense is strong 
or feeble, real exercise is possible only 
by the patient making the effort.” 
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Since it is the consensus of opinion 
that more nerve impulse is the first 
essential, and that this is absolutely 
dependent on a fusion sense, and that 
the patient must make the effort, it 
seems evident that success depends 
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upon cultivating the fusion faculty by 
a method which incites the patient to 
make the effort. 

For many years the writer has ad- 
vocated stereoscopic training as the 
best means to this end. Many prac- 
titioners give to the patient a stereo- 
scope and a set of cards and send him 
off “to work out his own salvation.” 
This is a good deal like expecting a 
man to learn trigonometry by giving 
him a text book. The average man 
needs teaching, supplemented by the 


crete picture lacks any part of the two 
separate pictures, attention is called to 
the failure and the patient is helped to 
overcome this suppression by blurring 
the image of the dominant eye by an 
extra +lens inserted behind the +19 
Or he is taught to partly close the 
dominant eye, so that the light to that 
eye is filtered thru the lashes. As soon 
as small characters are easily fused 
perspective cards are then added. 
The cultivation of convergence re. 
quires increasing the prismatic elemen 


Fig. 2.—Stereoscopic pictures on which dots should be marked, two on the left and one on the right, 
to guard against suppression of cne image. 


home use of the stereoscope, the cards 
selected so as to give him a definite 
lesson to learn. For office training the 
phorooptometer with revolving 

risms affords a simple means of mak- 
ing a stereoscope to order, to fit the 
patient’s individual needs. 

Since, in treating convergence in- 
sufficiency, it is desired to associate a 
greater convergence impulse with the 
accommodative impulse, the tendency 


to accommodate is restrained by using 


+10. lenses and having the card holder 
fixed at 10 cm. distance. Any attempt 
to accommodate blurs the picture. 
The rotary prisms are adjusted so that 
the lines of sight cross at 6 cm. if one 
is using cards with corresponding 
points 6 cm. apart. Then concrete 
pictures are used commencing with 
those of large enough characters to 
be easily fused, and progressing to the 
more difficult. As soon as the con- 


of the stereoscope while the patient holds 
the image fused. Naturally one would 
do this by turning the revolving 
prisms. Formerly the half pictures 
were inserted in the clips which by a 
right and left screw could be brought 
nearer together. Both of these meth- 
ods were found to disturb fusion be- 
fore much extra prism could be ex- 
hibited. 


THE DECENTERING OF SPHERES. 


The writer is indebted to Javal for 
the idea of insinuating the prism by 
decentering the spheres. With +10. 
lenses at 10 cm., each mm. of decentra- 
tion is equivalent to 14, and with the 
regular size trial lenses 104 to 154 can 
be developed by increasing the pupil- 
ary distance of the phorooptometer. 
(Fig. 1.) 

The patient will hold the image 
fused, by this method of introducing 
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prism base out, so very much better 
than by turning the revolving prisms 
or approximating the half pictures, 
that it is the keynote of success. 

The fixed amount of prism is in- 
creased by turning the revolving prism 
while the patient’s eyes are closed and 
the +10. lenses decentered in as much 
as possible. Then the decentering out 


tant light, in order to detect divergence 
without diplopia. Fifteen minutes is 
enough time for giving a lesson, and 
the home work required is limited to 
fifteen minutes two or three times a 
day. At the beginning the patient is 
seen three times a week, then twice a 
week, then once a week, the intervai 
being lengthened as progress warrants, 


Fig. 3 


ilar apparatus wit 


of the spheres is repeated. When the 
patient can overcome the 60% of the re- 
volving prisms, extra prisms from the 
trial case are inserted in the clips. In 
this way 90“ can be exhibited. 

For home work, as the convergence 
increases, prisms of 5“ and 104 are in- 
serted in the clips of the stereoscope 
which the patient uses. The average 
patient becomes keenly interested and 
makes the effort both at his office les- 
son and at home. He can note his 
progress himself. 

At each treatment the patient’s 
prism duction is tested with loose 
prisms held before the eyes, but he is 
never given prisms to use at home. 
This practice was discontinued many 
years ago, as it was discovered that 
some allowed an eye to diverge, sup- 
pressed the image, and thus developed 
a bad habit. The patient’s eyes are 
watched while he is fusing the dis- 


Fig. 4 
Fig. 3.—Bar reading apparatus compelling use of both eyes in the reading of each line. 
Fig. 


three bars ———e more frequent attention to images of each eye 
alternately. 


so that the twelve or fifteen treat- 
ments required will consume about 
two months. 

MARKED PHOTOS OR STEREOGRAPHS. 

To overcome the monotony and to 
keep up his interest, the patient pro- 
cures a dozen or more good stereo- 
graphs and these are marked with two 
dots on one side and one on the other, 
so placed that when properly fused, 
the three dots appear in a vertical line. 
This is to guard against a possible 
suppression of either eye. (Fig. 2.) 
A stereograph so marked is illustrated 
by Landolt in Norris & Oliver’s Sys- 
tem Vol. iv. p. 107. Such pictures for 
home use, with a pair of 10 prisms, 
bases out, in the clips, cultivate fusion 
and convergence. 


BAR READING. 


While it is easy to demonstrate de- 
fect of fusion with the stereoscope, it 
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is impossible to know to what extent 
the patient is suppressing one eye in 
his ordinary reading. To guard against 
this, Javal constructed a grill of a 
number of bars, which rested on the 
reading matter on four legs. As this 
was a somewhat clumsy contrivance, 
the writer made a control device con- 
sisting of a strip of aluminum half an 
inch wide to be held about five or six 
inches in front of the face by means 
of an ordinary head band like those 
used for holding a mirror. This the 
patient uses for all reading, and with 


155 cases of exophoria at distance 
treated; 70 cases of exophoria or 419, 
symptoms cured; &2 cases of exophori, 
or 34% symptoms relieved but not 
cured; 14 cases of exophoria or A 
symptoms not relieved; 19 cases of ex. 
ophoria, result not stated or treat. 
or treatment stopped—record incom. 
plete. Assuming that these were 
not relieved would make the number of 
failures 33, or 21%. 

81 cases of insufficiency convergence 
treated ; 36 cases of insufficiency cop. 
vergence or 44% symptoms cured; 34 


DUCTION Fusion No. 


EXOPHORIA 
Case os 

= gece Phorom. Cover. Revolving Pr. Loose Pr.| Stereo. | Faculty | Treats. 
No. | 


Ab. Ad. “ONE” 


it in place he must, at least once in 
every line, use both eyes. 

In many cases a triple control is 
used, but ordinarily the single strip 
suffices. The use of this is required 
for some months after the office visits 
have ceased. Tho annoyed by it at 
first, many patients come to recognize 
a distinct help in steadying the read- 
ing. 

RESULTS. 

In advocating a special method of 
treatment, it is realized that something 
must be said about results, but it is a 


somewhat difficult task to report ac-. 


curately concerning therapeutic ac- 
complishments. In 1917 the writer* 
published a schedule (Fig. 5) which it 
was hoped would be generally adopted, 
so that it might be possible to judge 
the relative value of different methods 
of treating heterophoria. 

At this time 236 consecutive cases, 
which had been treated some years 
previously, were plotted on this sched- 
ule with the following result: (75% 
cured or relieved) 


Fig. 5.—Heading of sheet for tabular 


cases of insufficiency convergence or 
42% symptoms relieved; 7 cases of in- 
sufficiency convergence treated or 8% 
symptoms not relieved; 4 cases of in- 
sufficiency convergence, result not stated 
or treatment stopped—record incom- 
plete. Assuming that these were not 
relieved would make 11 failures or 
15%. 

There have been some __ relapses 
(just how many it is impossible to 
say) but the great majority of the 
“cured” cases have retained sufficient 
power for all practical purposes. Pa- 
tients are admonished to test them- 
selves from time to time with the 
stereoscope and cards and if they no- 
tice any loss of power to renew the 
home exercises. 

During the last twenty years the 
writer has had the pleasure of demon- 
strating this stereoscopic method to 
many ophthalmologists from various 
parts of the country, but very few have 
ever given it a serious trial. Many 
have been appalled by the amount of 
time required. Others have suggested 
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they would like to delegate it to their 
assistants, some have asked that their 
office nurses might be instructed in the 
technic. This attitude seems to min- 
imize the importance of heterophoria 
as a cause of eyestrain. What is the 
trouble with the “rounder” who goes 
from one man to another to be given 
0.25 difference in the strength of his 
lenses or 5° change of axis? 

It is admitted that the nervous in- 
stability, (whatever that may mean) 
accounts for part of them, but unless 
the writer is blinded by his enthusi- 


tient has been led to consult is the one 
who can do the most for him. The pa- 
tient should receive his individual and 
undivided attention. There should be 
no third person in the room, and no 
distracting interruption. With the 
phorooptometer stereoscope one is able 
to watch the patient’s eye while 
the lenses are being decentered, and if 
either eye is seen to fail to fix, the pa- 
tient should be called up sharply with 
the words: “Careful, keep that left 
eye on the dot,” etc. He will often ex- 


PHORIA DUCTION % Loss 
SYMPTOMS 
c=Cured Phorom. Cover. Revolving Pr. | LoosePr.| Stereo.| after REMARKS 
>=relieved 
D D Ad. | Ab. Ad. |“ONE” | 6 mos. 


record of cases of heterophoria. 


asm, heterophoria and defective fusion, 
or convergence insufficiency is the 
cause with the majority. If this be 
true (and their number is legion) are 
they not worth curing? 

Dr Jackson says it is essential to 
“set the patient to make the effort,” 
and who is best qualified to do this? 
Certainly not the assistant or the 
office nurse. The man whom the pa- 


press surprise that his lapse has been 
detected, and renew his effort to fix his 
attention. Besides he should be en- 
couraged to try a little harder next 
time and commended when it is evi- 
dent that the effort is being made, and 
he should have no doubt that his success 
is a serious matter with the physician. — 
In short he should be given a hypnotic 

suggestion for all it is worth. 
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DISCISSION OF THE LENS AFTER THE TWENTY-FIFTH YEAR. 
Ropertc O'Connor, M. D. 


OAKLAND, CALIFORNIA. 


The general attitude on discission after the twenty-fifth year is stated, also the technic 
adopted. Curran iridotomy has been tried with discission and seems worthy of more 
extended trial. The disadvantage of discission is the duration of the treatment. Its advan. 
tages are safety, simplicity, better cosmetic results and absence of astigmatism followin 
Thirteen cases are reported in tabular form. Read before the Colorado Congress of Ophthaf. 


mology and Oto-Laryngology, August, 1924. 


De Schweinitz, in his ninth edition, 
states that this operation is rarely done 
after the fifteenth year, Fuchs states 
that it is indicated only in children and 
adolescents, while other authorities 
place the upper limit at the twenty- 
fifth year. However, Beard has suc- 
cessfully operated, by this method, 
after the forty-fifth year and Herman 
Knapp at the thirty-seventh. Edward 
Jackson, at the A. M. A. meeting in 
1916, reported in detail a number of 
cases so operated over the age of 
twenty-five and, in his conclusions, 
stated “For monolateral cataract up 
to middle life discission is to be con- 
sidered as a proper procedure.” 

Since hearing Dr. Jackson’s paper I 
have been encouraged to follow the 
conclusion, above quoted, with such 
good results that it has seemed worth 
while to place them on record with 
the hope that others may be encour- 
aged to employ the operation. 

In general I follow the technic as 
advised by Jackson and Beard, the im- 
portant point being to make the needle 
puncture outside of clear cornea. In 
several recent cases I have combined, 
with the first needling, a Curran 
peripheral iridotomy in hopes that it 
would serve to lessen the pressure 
from undue swelling of the lens. It 
has seemed to work out that way; al- 
tho the absence of such symptoms, in 
the few cases so operated, may have 
been merely coincidental. 

In using this modification butyn 
anesthesia should be used, or the pupil 
contracted with eserin, as it is prac- 
tically impossible to perform the irid- 
otomy with the pupil dilated. The 
iridotomy is done first, then the needle 
is turned and the lens punctured to 
its center. Even more liberty may be 
taken and the lens cut freely. This 
was done in case five with complete 
absorption after one needling and no 
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washout required. In a number of 
older patients, where it has seemed 
worth while to secure a round pupil, 
I have done the Curran operation as 
a substitute both for a preliminary 
iridectomy and for the Chandler peri- 
pheral iridectomy. In those cases it 
was done as a preliminary operation. 
At the extraction there was no ten- 
dency of the lens to tear the small hole. 

If further experience with the Cur- 
ran iridotomy should verify my idea, 
it could be combined with the Homer 
Smith preparatory capsulotomy to pre- 
vent obliteration of the anterior cham- 
ber, which sometimes happens. It 
would add to the convenience of this 
procedure by permitting a longer in- 
terval to elapse between the capsul- 
otomy and the extraction. Further- 
more it might extend the usefulness 
of discission to include all immature 
cataracts. In these the soft cortex 
should absorb leaving only the nucleus 
to be removed, thru a relatively small 
and therefore safe incision. 

The behavior of a case operated the 
day this is being written is the cause 
of the above suggestion. At the pre- 
liminary iridectomy the patient jerked 
at the moment of the incision, caus- 
ing the point of the keratome to punc- 
ture the lens thru the iris. At the 
extraction, seven days later, the lens 
was so soft and gummy that it had to 
be practically scooped out. Irrigation 
was necessary to remove it completely. 
Even the nucleus was mushy altho the 
man was well past sixty. Had I known 
the condition, the lens could have been 
removed thru a small incision, as in 
the washouts after discission. 

Several years ago Dr. Jackson, in an 
editorial stated that a method of break- 
ing up the lens, so that it could be re- 
moved piecemeal thru a small incision, 
might finally prove to be the solution 
of the cataract operative problem. I* 
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is barely possible that the above men- 
tioned procedure might gain that end, 
at least in the early immature cases. 
At any rate I intend to try it out on 
the next suitable case. If successful the 
advantages of a simple extraction thru 
4 small incision will be attained. 

In order to save time the results in 
my thirteen cases will be given ina 
table appended hereto. It will be noted 
that the object of the operation, a clear 

upil, was secured in all cases and that 

the only ones with reduced vision had 
a definite cause, outside of the opera- 
tion, of which we were aware before 
operating. 

I feel that this method should be 
thought of for all cases up to the forty- 
fifth year, possibly even later in im- 
mature cataracts. I have a woman un- 
der my care now who is blind in both 
eyes as a direct result of operations by 
the Smith-Indian method, when she 
was thirty-two years of age. There is 


little doubt that she would have 
good sight in both eyes had discissions 
been done or, for that matter, anything 
but an intracapsular operation. 


CONCLUSIONS. 


Disadvantages. The only specific 
disadvantage is the duration of the 
treatment. This could be materially 
shortened by stirring the lens freely 
and doing a washout in all cases. 

The advantages are: 

1. Safety. 

2. Simplicity. It can be done as an 
office procedure from start to finish 
saving time, expense and absence from 
employment. 

3. A better cosmetic result than 
any operation except a successful sim- 
ple extraction. 

4. A visual result possibly better 
than that of a simple extraction be- 
cause of the absence of astigmatism. 


TABLE OF CASES OF DISCISSION. 


$4 
£5 
5 
g §& § 
1 28 High 3 1 6 20/30 ; : 
2 myopia 4 1 6 20/40 (Pupillary region clear. Reduced vision due to myopic 
30 fundus changes. 
3 2 0 3 20/40 
4 27 (Traumatic 3 1 3 20/20 
5 38 cataracts 1 0 3 20/16 >Pupillary region clear in all three. 
6 48 0 1 3 20/20 
7 Congenital 7 0 5 20/16 ; : 
31 Pupillary regions clear. 
8 stellate 2 1 3 20/16 
9 38 Congenital 3 1 3 20/150 Pupillary regions clear. Double partial optic atrophy, noted 
10 senator 3 1 2 20/40 before operation, was the cause of reduced vision. 
11 38 [ Premature 5 0 7 20/16 Pupillary region clear. 
senile 
12. 47 = | cataracts. 2 1 3 20/20 Pupillary region clear. Patient’s misbehavior at washout 
rolonged it unduly, and resulted in moderate striped 
eratitis. Such behavior, in an operation, might have 
J caused less of the eye. 
13 47 6 0 12 12/70 Pupillary region and other media crystal clear. Macular 
degenerative changes, noted before operation, was cause of 
reduced vision. _ Developed, during an_ attack of flu, a 
severe iridocyclitis with hypopion, resulting in blockage of 
the pupil and finally requiring a scissors operation. ‘ause 
L of prolonged duration of treatment. 
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NOTES, CASES, 


IRITIS WITH UNUSUAL FOCUS 
OF INFECTION. 


Wma. Evans Bruner, A.M., M.D. 
CLEVELAND, OHIO. 


The following case of iritis is of spe- 
cial interest only because of the un- 
usual focus of infection. 

Mr. C., age 57, consulted me No- 
vember 23, 1921, with the history that 
the right eye had been inflamed a 
week. Three days ago he consulted 
an oculist in Kansas City who put 
some drops in the eye and told him to 
continue boric acid solution. Two 
days later while in St. Louis, he saw 
Dr. Wiener who found that he had an 
iritis with adhesions, but he had no 
time to study the etiology as the pa- 
tient was leaving the city in a few 
hours for home. Dr. Wiener accord- 
ingly advised him to consult me at 
once upon his arrival in Cleveland. I 
saw him the following morning. 

Examination showed considerable 
bulbar congestion, cornea slightly 
hazy with some deposits in the lower 
portion, iris muddy, pupil semidilated 
but not perfectly round, a complete 
circle of brown pigment spots on the 
anterior capsule of the lens, where pos- 


terior synechiae had evidently started 


to form—in other words, a typical case 
of iritis. Ophthalmoscopic examina- 
tion showed the fundus hyperemic and 
hazy and compression of the veins by 
the overlying arteries. 

Tonsils were not enlarged. The 
teeth looked fair and were later shown 
by X-ray to be in good condition. He 
was troubled with chronic constipa- 
tion, but controlled this by salts every 
morning. He considered himself in 
= condition except for one thing— 

e had had a discharge from the bone 
of the right thigh for years. He had 
had a fracture of this bone many years 
ago, as a result of which a sinus de- 
veloped. He had been operated upon 
first by the late Dr. D. P. Allen of 
Cleveland, and later twenty years ago, 
by the late Dr. Nicholas Senn. Each 
operation helped for a time, then the 
wound broke down and the discharge 
continued. For years he has noticed 
that if the wound becomes clogged so 
it cannot discharge freely, he feels 
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badly and has a slight fever. Exam. 
nation showed a very large scar to the 
outer side of the lower end of the thigh 
with some discharge. 

I suspected at once that absorption 
from this osteomyelitis might account 
for the iritis and so told him. But he 
had had such a long period in the hos- 
pital upon the occasion of each former 
operation without permanent cure, 
that he was much averse to another 
operation. To be certain that there 
might not be some other focus of in- 
fection which would account for the 
inflammation of the eye, he was sent 
to the Cleveland Clinic for a complete 
general examination. They were “un- 
able to find any cause for the iritis un- 
less it could be the old infection of 
the femur.” He was very desirous be- 
cause of business reasons to postpone 
the operation for several months. 
Local and general medication were in- 
stituted tho I urged that operation up- 
on the leg offered the best hope of 
clearing up the eye. As the inflam- 
mation had not improved by the 
twenty-ninth, the congestion being no 
less and the cornea even more hazy, 
he consented to operation. I saw him 
the following morning at the hospital 
before the operation, and the eye 
showed no change. Atropin of course 
was continued but all other medication 
stopped. Operation was performed by 
Dr. Crile. An incision was made along 
the old scar and dissection carried 
down to the femur. The medullary 
cavity was opened and considerable 
bone removed, though no _ sequestra 
were found. The bone cavity was 
packed with iodoform gauze. 


The following morning the eye was 
looking better. On the second morn- 
ing the redness was much less and the 
pupil larger, and on the third morn- 
ing the redness was almost entirely 
gone with pupil dilated ad maximum 
the cornea clear, and the eye perfectly 
comfortable. Recovery was so prompt 
and complete, following the operation, 
that it seemed there could be no rea- 
sonable doubt that absorption from 
the diseased femur had caused the 
iritis. His recovery was uninterrupted 
except for one little flare up, due to 
absorption from a pocket of pus, which 
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was not properly draining; and he left 
the hospital January 11th. 

March 30th refraction was tested 
with the following result : 
R.+ 0.50 > + 0.25 Cy. 90° V = 6/5 
L.+ 0.25 = + 0.25 Cy. 120° V = 6/5 


He was ordered this, with +2.25 bi- 


focals for reading. 
Since that time he has had no 


further trouble with the eye. 


A RANGE FOR REFRACTION 
EMBODYING NEW 
FEATURES. 


Sipney L. Ortsno, M.D. 
PHILADELPHIA, PA. 
Sidelights, shadows, reflections, pic- 


tures, articles of furniture and irrele- 
vant objects in general, all tend to di- 
vert the patient’s attention during a re- 
fraction, and therefore prolong it, 
hasten retinal fatigue and lessen the 
accuracy of the result. 

Figure 1 shows a refraction range 
in which these objectionable features, 
present in so many refracting rooms, 
have been overcome. 

To provide this particular range, the 
wall toward a distally adjoining room 
was opened from floor to ceiling for a 
width of five feet. The light from 
two windows was successfully ob- 
scured without seriously affecting the 
ventilation. These windows were 
framed and curtained in a special prac- 


Fig. 1—A Refraction Range showing a continuous unbroken, neutral-gray vista, leading to test chart 
cabinet and muscle lights. 
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tical manner, worthy of another illus- 
tration, see Figure 3. A side wall of 
sheet rock was constructed with a 
flush-fitting door near the distal end 
and a curtained doorway for the en- 
trance of patients, near the proximal 
end. The room measures 5x24 feet. 


Fig. 2.—The Prentice Muscle Device set in a 
jay ted sash, automatically illuminated when raised 
to the level of the patient’s eyes. 


The test chart cabinet, the ceiling 
and walls are all a neutral flat gray. 
The linoleum floor is painted with a 
gray floor paint of the same shade. 
Test case stand and all the indispens- 
able furniture are enameled gray. The 
object is to provide a continuous, un- 
broken, neutral-gray vista, leading to 
the objective, viz:—the Test Chart 
Cabinet and Muscle Lights. 

The patient is seated in an operating 
chair, elevated sufficiently in this in- 
stance so that the examiner may stand 
to refract. The Test Chart Cabinet 
has been correspondingly elevated. 

The cabinet for the test charts made 
for me by Messrs. Wall and Ochs, em- 


bodies a number of important new fea. 
tures referable to the illumination, the 
muscle tests and a screening device 
The last can be better understood by 
reference to an article to appear 
shortly, describing it. 

The charts are set far back in the 
cabinet and are illuminated by two 


Fig. 3.—Method for obscuring all the light from a 
window by shades, yet permitting ventilation. 


irs of 50 Watt “Mazda C” Daylight 

amps,” controlled by a rheostat. 
Each pair is in a vertically placed W. 
& O. metallic reflector, covered by 
ground glass to diffuse the light. The 
reflectors extend the length of the test 
chart, one on each side, and are con- 
cealed from view in the cabinet. Each 
reflector is attached to a fixed vertical 
supporting rod, which acts also as a 
center of rotation so that the reflector 
may be made to face the chart at any 
desired angle. The reflectors are 
laced well to one side much farther 
rom the charts than has been cus- 
tomary heretofore. The object is to 
illuminate the chart from an angle 
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sufficiently oblique that the great vol- 
ume of incident rays of light will shunt 
off laterally inside the cabinet rather than 
be reflected at an angle of 90 degrees 
directly toward the eyes of the patient. 

There is a sliding panel on the cab- 
inet which may be lowered directly in 
front of the test charts. This panel 
has a small, adjustable, circular per- 
foration which as the panel descends, 
js automatically illuminated by an in- 
dependent lamp. This brings a single 
muscle test light on a level with the 
patient’s eyes. 

Figure 2. “Closeup” of Figure ] 
shows the Prentice Muscle Device set 
in a weighted sash, raised to the level 
of the patient’s eyes, whereupon it be- 
comes illuminated. 

Figure 3 shows a method for this or 
any other purpose, of effectively ob- 
scuring all the light from a window by 
shades, yet permitting ventilation. 

“F” is a wood frame, 6 inches wide, 
¥% inch in thickness, resting on the 
sill, exactly fitting the inner window 
opening, secured in place by four small 
slide-bolts and easily removable. 

The window shade already present is 
not disturbed. An additional shade as 
wide as possible is attached to the ac- 
cessory wood frame backed up close 
against it. With both shades drawn 
no light leaks thru. 


SYPHILOMA COMPLICATING 
AFTER TREATMENT OF 
CATARACT EXTRACTION. 


FE. E. Braauw, Dr. 
BUFFALO, N. Y. 


This summer a well preserved man, 
65 years old, came to Dr. Howe’s clinic 
at the Buffalo Eye Infirmary. The 
right eye had been operated on about 
4 years ago, and apparently an infec- 
tion had destroyed whatever there was 
of vision. The left eye was normal 
except for a ripe cataract. Projection 
and light perception normal. Pupillary 
reaction good. As there seemed to be 
no contraindication the safest plan for 
the remaining eye was followed. A 
preliminary iridectomy was done and 
the eye healed well. 

About six weeks later the patient 
was taken to the hospital and the lens 


extracted after opening the capsule. 
The nucleus was large and very little 
cortex remained behind. No vitreous 
escaped. The eye reacted very well 
and the patient was allowed to go 
home six days after the operation. 
He came to the clinic two days later 
and all seemed well. 

Three days later, however, 11 days 
after the extraction, the iris showed a 
greenish hue in the lower half. Per- 
haps the injection around the incision 
was more than expected, where the 
eye did so well. Closer inspection 
showed in the bottom of the anterior 
chamber a lardaceous body, 3 to 4 mm. 
long; 1 to 2 mm. broad; within the 
middle a faint reddish tint. 

As the patient was using mercuro- 
chrome the first thought was that this 
had penetrated into the anterior cham- 
ber. But the color was more sugges- 
tive of blood. It could. not be 
hypopyon, as the surface was_ boss- 
elated and not a straight line; and the 
general reaction of the eye was too 
mild for such a serious complication. 
Infection of the wound was absent, no 
infiltration. It could not be cortex, be- 
cause no such large remnant had re- 
mained behind. 

It could only be a new growth, and 
the diagnosis of syphiloma was made. 
The iris responded with an even dila- 
tion to atropin. With Gullstrand’s 
slit lamp, the aqueous was found filled 
with tiny reflecting bodies in motion; 
many small round precipitates on the ~ 
remaining lens capsule, and Des- 
cemet’s membrane showed also very 
fine deposits. A blood specimen was 
taken for Wassermann and the patient 
received a salicydol injection. The 
next day K. I. was added to the ther- 
apy. From day to day the tumor 
could be followed growing smaller. 
Four days after the mercury injection 
the bloody streak had disappeared, the 
tumor remains could just be seen be- 
hind the arcus senilis, the shining par- 
ticles in the anterior chamber were no 
more observed. The syphiloma had 
disappeared ten days after the first and 
2 days after the second injection. The 
blood Wassermann reaction was nega- 
tive. 

From this clinical description it 
must be concluded that we were deal- 


y two 
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ing with a benign form of syphilis. 
How long ago the infection took place 
could not be determined, on account of 
the patiert’s mentality. Such a syph- 
iloma has probably microscopically 
the appearance of granulation tissue. 
It seemed independent of the ciliary 
body, lying on the iris and in the an- 
terior chamber. Its place at _ the 
limbus on the ciliary part of the iris 
was not specific. 

A similar condition was seen last 
year at the clinic, situated on the iris 
sphincter, between 8 and 10 o’clock. 
The iris showed a well developed “col- 
larette” “Krause” so that the sphincter 
part showed as a sort of gutter be- 
tween this collarette and the pupillary 
pigment border. The patient, a 
woman 45 years old, showed a very 
painful inflamed eye. Specific treat- 
ment brought it to complete absorp- 
tion, so that on discharge, after some 
weeks, nothing showed in the place of 
the large single syphiloma. 

Our case is interesting on account 
of the time of development of the 
pseudotumor. The eye had reacted 
beautifully to two operations; still it 
can hardly be doubted that these 
traumatisms had provocative actions. 

Conctustons. The slit lamp was of 
undoubted value in showing an inflam- 
matory process of the interior part of 
the eye. 

In this particular instance the 
syphiloma appeared diametrically op- 
posite the place which was_ twice 
traumatised, and which showed no ab- 
normality in healing. The other eye re- 
mained permanently quiet. 

If, during the after treatment of 
cataract extraction, an iritis appears it 
is not necessary always to accuse in- 
fection, or remaining cortex of capsule. 
Years ago, before the days of the Was- 
sermann reaction, in such a condition 
specific treatment produced the de- 
sired effect. The literature does not 
contain many references to this com- 
plication. I did not find any in the 1923 
edition of Greafe-Saemisch, Augen- 


artzliche Operationslehre, nor in Iger- 
sheimer’s book on Syphilis and the 
Eye. 


THE PRISM SCOTOMETER. 
Joun N. Evans, M.D. 
BROOKLYN, 

When in the year 1668 the French 
priest Edmond Mariotte demonstrated 
the existence of the physiologic blind 
spot before the King of England, he 
had that monarch rotate his eye in 
various meridians until the original 
point of fixation disappeared and re- 
appeared. Snellen and Landolt—in 
the first edition of Graefe-Saemisch— 
were still using his method. The 
method which has stood the test of 
time, however, has been that of main. 
taining the eye in steady fixation and 
moving the object, thus permitting ac- 

curate studies of form and relations. 

A third method of outlining Mar- 
iotte’s blind spot presents itself. If on 
a tangent surface we place a small 
white object 16% degrees temporally 
from the point of fixation, we have lo- 
cated the center of the normal 
scotoma. If over the pupil of the fix- 
ing eye We now insert a prism in such 
a way that its edge approaches close 
to the line of fixation, we produce the 
optical effect of moving the center of 
the blind spot away from the object. 
It is obvious then that if a prism of 
about 81% degrees be used we would 
make the object appear at the edge of 
the blind spot and by turning the 
prism base in the opposite direction, 
we would make it appear at the oppo- 
site border. By using a prism of three 
degrees with its apex upward bisect- 
ing the pupil, we can define the upper 
border and using one of four and one- 
half degrees, apex down, we can locat 
the lower border. | 

Altho this is probably only a curi- 
osity as a means of outlining the blind 
spot, we can see how it is possible to 
devise a small instrument of this na- 
ture to give readings accurately and 
rapidly. In a sense, it more nearly ap- 
proaches objective studies than other 
methods, and one advantage lies in the 
fact that suggestion elements are re- 
duced to a minimum as no moving ob- 
ject appears in the visual field. 

(A rotating variable prism held in 
front of the fixing eye could be made 
to measure exactly any deviation. re; 
quired to bring the point of fixation to 
the edge of the blind spot. Ed.) 
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SECTION ON OPHTHALMOL- 
OGY, BALTIMORE MEDI- 
CAL SOCIETY. 


October 23, 1924. 


Symposium on Diabetic Retinitis. 

Dr. Jessie W. Downey, discussing 
the subject from the viewpoint of the 
ophthalmclogist, stated that most text 
books dealt with diabetic retinitis in 
a very dogmatic way. The matter is 
by no means so clear as their state- 
ments would indicate. Recent studies, 
especially by Wagener and Wilder, 
and by Benedict, had brought up the 
question as to whether diabetic as dis- 
tinct from arteriosclerotic retinitis ac- 
tually exists. Juvenile cases of dia- 
betes, even in the most severe instances 
fail to develop retinitis. ‘The meta- 
bolic disturbance alone does not seem 
responsible for the picture. On the 
other hand, typical retinitis punctata 
centralis is but occasionally seen in 
cases of arteriosclerosis showing no 
signs of diabetes. These cases, how- 
ever, aré extremely rare as compared 
with true diabetic retinitis, and if it is 
to be assumed that the arteriosclerosis 
alone is responsible for the retinitis in 
diabetics, it is difficult to understand 
the rarity of the picture in a condition 
as frequent as arteriosclerosis without 
diabetes. It would seem that both fac- 
tors must be operative in the usual 
case of diabetic retinitis. The whole 
subject is much complicated by the fact 
that neither diabetes nor diabetic re- 
tinitis are single disease entities, tho 
our knowledge of the distinction be- 
tween different subgroups is as yet 
imperfect. Some light may be had 
from a careful correlation of the ocular 
and general condition and from patho- 
logic studies. 

Dr. Leopo.p, speaking from 
the viewpoint of the internist, said 
that the arteriosclerosis of diabetics 
was of the usual senile type and that 
the retinitis occurred only in elderly 
and arteriosclerotic cases. Neither hy- 


s for this department should be sent at the earliest date practicable to Dr. Harry 
22 E. Washington St., Chicago, Illinois. 
and discussions, include date of the meeting and should be signed by the 
Complete papers should not be included in such reports; but should 
ly sent to the Editor as read before the Society. 


These reports should present briefly 


perglycemia nor acetonemia could 
cause the retinal lesions. The diabetes 
of elderly persons has been ascribed to 
arteriosclerosis, but the case is not ab- 
solutely clear, for there are many ar- 
terioclerotics without diabetes. Ob- 
esity, he thought, is a very important 
factor in the etiology of diabetes. In 
diabetic retinitis he felt the arterios- 
clerosis was the important element, the 
diabetes secondary. 

Diabetic retinitis is not an omi- 
nous symptom as regards the prognosis 
of diabetes. It can be taken as a val- 
uable index of the general vascular 
condition, but the diabetes in these 
cases can usually be expected to be 
mild. Equally, the control of the di- 
abetes can hardly be expected to have 
any direct influence on the course of 
the retinal disease. Nevertheless, 
cases with retinitis should be subjected 
to specially careful medical care, in- 
cluding the best antidiabetic treatment 
for the development of the arterioscle- 
rosis may be somewhat retarded and 
while the retinal lesions rarely recede, 
their extension can sometimes’ be 
stopped. 

Formerly, high protein diets were 
used in the treatment of diabetics. This 
was bad for the arteriosclerosis, for — 
the kidneys and for the retinal lesions. — 
In the modern Woodyatt diet, how- 
ever, little protein is used and this is 
the best treatment for the retinitis as 
well as the diabetes. Insulin is rarely 
needed in these cases in which the di- 
abetes is relatively mild. 

Dr. Jonas S. FRriEpENWALD  dis- 
cussed the pathology of diabetic ret- 
initis. Surprisingly little is ‘known 
about this condition. Pathologic 
studies have been made on very few 
cases, and these have shown little be- 
yond the hemorrahages. Special study 
of the blood vessels has been reported 
in one case without any significant 
findings. The white spots are sup- 
posed to be similar to those seen in 
albuminuric retinitis, and are said to 
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contain cholesterol, but this too is un- 
proven. Dr. Friedenwald had studied 
pathologically the eyes of two dia- 
betics, but no lesions were found nor 
had there been any retinitis visible 
ophthalmoscopically in these cases. 

Perhaps some light may be thrown 
on the relation between diabetes and 
arteriosclerosis in the causation of ret- 
inal lesions when we know more about 
arteriosclerosis. At present we diag- 
nose arteriosclerosis without question- 
ing whether the larger or the smaller 
vessels are involved; tho variations in 
the localization of the lesions may result 
in quite different clinical pictures. The 

art played by changes in the capil- 
aries in the production of different 
forms of retinitis has as yet not been 
studied. 

Discussion. Dr. C. A. Crapp said 
that the question of the etiology of di- 
abetic retinitis had aroused attention as 
far back as the seventies. Nettle- 
ship and others of his generation en- 
gaged in a lively discussion as to 
whether diabetic retinitis existed as a 
separate entity distinct from nephritic 
retinitis. 

The youngest case reported by Mr. 
Foster Moore was 39 years old. Dr. 
Clapp had, however, seen a typical di- 
abetic retinitis in a patient aged 34. 
Since the publication of the work of 
Wagener and Wilder, he had studied 
with special interest a series of cases 
from the metabolic clinic at Hopkins. 
Typical retinitis was very rare, but 
punctate retinal hemorrhages, especial- 
ly in the peripheral parts of the fundus, 
were relatively common. This was 
contrary to the general teaching that 
the seat of the lesion is usually cen- 
tral. The part that might be played 
by lesions of the capillaries was inter- 
esting. Zellers has maintained that the 
conjunctival capillaries are dilated in 
diabetes. 

Dr. Harry FRIEDENWALD said that 
in the last eight years he had seen in his 
private practice 16 cases of diabetic 
retinitis. The average age of these 
cases was 61 years. All cases but one 
were of the central punctate type; one 
was of the nephritic type. Marked di- 


sease of the retinal vessels was noted 
in many, 


high blood pressure in 


some, two cases were complicated by 
chronic glaucoma, and several by cat. 
aract. The diabetes alone cannot 
cause the retinal changes, as is shown 
by the absence of these changes jn 
young diabetics. However,.the dia- 
betes must play a definite part in the 
production of these lesions, otherwise 
it is not possible to explain the rela- 
tive rarity of this ophthalmoscopic 
picture in arteriosclerosis without dj- 
abetes. 

Doctor said “the lesions 
in diabetic and advanced arterioscle- 
rotic retinitis are somewhat similar, and 
it is dfficult to say definitely whether 
the diabetic or the cardiovascular con- 
dition is the greater factor as the 
underlying cause of the retinitic 
changes.” 

Dr. FLecK told of a case in which 
there was much debate as to whether 
the retinal lesion was of the diabetic or 
nephritic type. Finally the urine was 
examined and both albumin and sugar 
found. 

In concluding, Dr. Leopold men- 
tioned the cases of transient amblyopia 
at the beginning of antidiabetic 
treatment. These had been attributed 
to acidosis, but such cases had come 
about even under the Woodyatt meth- 
od of treatment, in which no acidosis 
was produced. Indeed, he had seen a 
case in a diabetic'with marked acidosis 
who developed transient amblyopia 
when both his glycosuria and aceto- 
nuria were disappearing. 

Jonas S. FRIEDENWALD, 
Secretary. 


OMAHA AND COUNCIL BLUFFS 
OPHTHALMOLOGICAL AND 
OTO-LARYNGOLOGICAL 
SOCIETY. 


October 21, 1924. 


Dr. CLARENCE RUBENDALL, presiding. 
The program was taken up largely 
with reports on the recent meeting of 
the American Academy, at Montreal. 
The ophthalmologic reports were made 
by Dr. Nora M. Fairchild and Dr. F. W. 
Dean; the oto-laryngologic reports by 
— Uren, Haney, Wherry, and Ruben- 
all. 
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Retinitis. 
W. Dean reported a case of 
ynusual central retinitis in a woman 
twenty-five years old. When seen in 
February, 1923, she had a small patch 
of choroiditis above the left macula. She 
showed considerable muscular imbalance 
which varied during the next two or 
three months in the successive examina- 
tions. On account of headaches, the re- 
moval of infected tonsils under local an- 
esthesia was advised. Three months 
later a tonsillectomy was done by the 
family physician under general anes- 
thetic. Six weeks after the operation, 
yision of the left eye was 20/200 and 
the macular region showed distinct con- 
gestion. Three days later there was a 
circumscribed edema at the macula with 
hemorrhagic spots around it. Vision 
was reduced to light perception. Four 
days later the typical appearance of al- 
buminuric retinitis was present. Urin- 
alysis now showed a trace of albumin, 
altho the patient stated that previous 
analysis had been negative. She was put 
on a nephritic diet. When last seen the 
macular region showed a peculiar cone 
shaped elevation resembling a figure in 
de Schweinitz’ text, described as “cen- 
tral cone shaped lesion in the choroid 
surrounded by lines of edema.” It was 
thought to be a peculiar manifestation of 
albuminuric exudate in the retina, prob- 
ably brought on by the general anes- 
thetic. SANForD R. GIFFoRD, 
Secretary. 


NETHERLANDS OPHTHALMO- 
LOGICAL SOCIETY. 
Sixtieth Meeting. 

Dr. G. F. Rocuat, presiding. 
Translated by E. E. Blaauw, Buffalo. 
Faulty Registering of Different Tono- 

meters. 

J. H. A. F. Trestine said that on ac- 
count of the difference in cost more 
German instruments are imported, espe- 
cially tonometers. Such an instrument 
should always be compared with one hav- 
ing a register known to be accurate. 
Exactness of Principle and Method of 

Examination of Colors. 
_ P. J. WaarDENBURG demonstrated two 
instruments which he had constructed to 


make it possible for ophthalmologists to 
practically execute in a short time ad- 
mixtures of colors, comparisons of col- 
ors reciprocally and with white light of 
different intensity, and to make determin- 
ations of the threshold values of sensi- 
tivity for certain colors. 

One instrument should be called an 
anomaloscope. A wooden box lined 
with asbestos, 36 cm. by 15 cm., and 8 
cm. was divided by placing in the center 
thereof (exactly fitting) a box of 12 cm. 
by 9 cm. and 7 cm. Across this box are 
two parallel round tubes of white cellu- 
loid or frosted glass. They pierce the op- 
posed walls and can receive light from 
both sides, because of electric lights 
that are in both ends of the large box. 
The box is closed with a slide in which 
there are two lengthwise slits in the mid- 
dle above the tube. The large box is 
covered with a plate, which closes the 3 
subdivisions from each other, airtight. 

The following experiments can be 
made with the instruments: In the first 
tube, spectral red light is admitted by 
closing one opening with a special red 
glass and the other with spectral green. 
These colors become less saturated 
toward the middle and a short neutral 
intermediary transition zone is present. 
This point, which is neutral with a blue 
greenish glass and more yellowish with 
a yellow green glass, is found by mov- 
ing a small disc with a small central 
opening (2.5 or 4 mm.) horizontally over 
the slit. Anomalous individuals will lo- 
cate other places than normal, too much . 
toward the green side (deuteranomalous ) 
or too much toward the red side (pro- 
tanomalous). 

After the determination, a comparison 
must be made with a point of the second 
tube, over which a similar small tube is 
moved. Thistube is light tight at one end ; 
but receives light at the other end, thru 
a small central opening in the disc, which 
closes the tube. The size of this open- 
ing must be determined experimentally. 
Sufficient light must be allowed to enter 
so that the decreasing light intensity in 
the tube is such, that the illumination at 
the side of the light source is clearer, 
and at the other side darker than that of 
the neutral point of the other tube. If 
the light is too yellow the tube can be 
covered by a blue glass plate. This is 
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especially necessary with celluloid tubes, 
which accentuate the yellow in the mixed 
light. In this way colors can be mixed 
and a “Raleigh comparison” made as 
well as a comparison of clearness (in 
using complementary colors for white, 
and more nearby colors for yellow), 
which will detect the anomalous trich- 
romats. 

Protanopes and deuteranopes are 
found by letting them make compari- 
sons between red and green, red and 
grey, and green and grey. This is done 
easily with different discs that close the 
tube. In one tube red, and the other 
tube green light can be thrown and the 
opposed side closed to light. In dealing 
with a red or green blind person the 
rule found by v. Hess holds, namely: 
that an equality of red and green (green 
blind) is also valid for a red blind when 
the light intensity of the green sinks to 
about 2/5. If red and green light enters 
the two tubes from the same side the 
red blind will make an equation between 
two rather distant points; the green 
blind between two points which lie near- 
er each other. 

The degree of color sensitiveness can 
be determined by throwing colored light 
from one side in the tubes and white 
light from the other side. By moving 
the diaphragm over the tubes the mo- 
ment of first color impression can be de- 
termined. Oversensitiveness as well as 
undersensitiveness for one or mere col- 
ors can be demonstrated. A carefully 
selected blue filter can serve to show the 
diminished sensitivity for blue by red- 
blindness, as was found by Hering and 
Hess. A classification of the anomalies 
can be made in the same way with red 
and green filters. It can be determined 
if anomalous persons are hypersensitive 
for one or more colors if their anomaly 
results from hyposensitiveness for one 
or more colors, or if the decrease keeps 
pace for different colors. 

Waardenburg believed that, after 
slight improvement, with this instrument 
more could be attained than with the an- 
omaloscope of Nagel. This determines 


only existing inequality of sensitivity for 
red and green but not of its quantity, 
nor of a hyposensitiveness for red or 
een, if present, and far less for blue. 
th instruments vary two factors while 


determining the neutral mixture, that js 
the one color decreases in the same 
measure as the other increases. For 
measuring a color defect it is desirable 
that only one factor change. We there- 
fore replaced the tube box by a much 
smaller metal tube, with an opening up- 
ward of 6 mm. Within the metal tube, 
one of celluloid was placed and in this, 
on both sides of the upward opening of 
the metal tube, a green and a red glass 
were placed at a distance from each 
other of 1 cm. If the middle opening 
receives an equal amount of red and 
green then its color is neutral. The mix- 
ture is made by moving one of the lamps 
horizontally. The one which gives too 
much colored light is moved backward. 
Anomalous persons make other deter- 
minations than normals and, as only the 
distance of one of the light sources is 
changed, a measure of the deviation is 
found. 

The second instrument, which Waar- 
denburg presented, was a box 17 by 11 
em. and 4.5 cm. high. The cover con- 
tained two rows of five openings. A 
valve which moved around a lengthwise 
axis, divided the box into two equal 
halves, which were then separated and 
made light tight. Toward the rear in the 
right side of the box was a lengthwise 
slit, in which a 4 volt lamp could be 
moved and which was to appear suc- 
cessively behind each one of the 5 open- 
ings. At the same time a dise with two 
openings moved forward over the box 
each time, leaving free 2 openings next 
to each other opposed to the lamp. The 
right row of openings was closed by lat- 
eral, movable green celluloid discs, 
which were chosen so that the first one 
permitted spectral green ; the second only 
extreme spectral red; the third red as 
v.11 as complementary green, but pre- 
dominating green; the fourth the same 
with predominating red; the fifth red 
and green in equal proportions up to neu- 
tral. The left row of openings was also 
iltuminated on the right by a 4 volt lamp, 
its intensity regulated by turning of the 
valve. The yellow from the light was 
neutralized by gray walls and by a blue 
movable wedge in a lengthwise direc- 
tion (according to Hess) before the op- 
ening. Before the right side openmngs 
green and red wedges were movable. In 


that is, 
Same 
sirable 
there- 
much 
ng up- 
1 tube, 
n this, 
ing of 
glass 
each 
enin 

d al 
e mix- 
lamps 
eS too 
ward. 
deter- 
ly the 
ces is 
ion is 


Vaar- 
by 11 
con- 
s A 
hwise 
equal 
1 and 
in the 
hwise 
ld be 
suc- 
open- 
1 two 
box 
next 
The 
lat- 
liscs, 
one 
only 
d as 
pre- 
same 
red 
neu- 
also 
ump, 
the 
was 
blue 
irec- 


op- 


ngs 


SOCIETY PROCEEDINGS 65 


this way it is possible to make neutral 
comparisons and a distinct comparison 
with the next opening. The fifth right 
opening was seen by anomalous people as 
colored and could be made neutral by 
them with one of the wedges. By ex- 
changing the blue wedge at the left side 
with the red or green one, a comparison 
hetween ved and green could be made, 
and the degree of light intensity, judged 
by the amount of valve motion, made 
it possible to separate the protanopes 
from the deuteranopes. The threshold 

for colors can only be determined by a 

rheostat which can dim the light almost 

entirely and then slowly increase its in- 
tensity. 

Both instruments must be used in the 
dark room; investigator and patient ob- 
serve at the same time and in the same 
adaptive condition. Anomalies by a 
changed resorption in the lens or macula 
lutea can thus be detected, and at the 
same time the influence of centric and 
excentric vision is observable. 

Waardenburg related the incident of 
the railroad disaster of which Hess was 
supraarbiter. The engineer had _satis- 
fied all examinations, but showed with 
delicate methods a subsensitiveness for 
colors. 

Discussion. \Weve preferred Hess 
and Waardenburg’s methods, but de- 
fended the anomaloscope which must be 
considered the highest test: Many do 
not know how to use it. 

Waardenburg believed that not all 
forms were detected hereby. 

Weve replied that it is sufficient for 

practical purposes in that it discovers 
the color anomalous individuals. 
_ Tresling cbserved that anomalous tri- 
chromates can escape with the anomalo- 
scope, if they can observe long enough; 
but with very short observation they are 
detected on account of the abnormal con- 
trast. 

Waardenburg agreed with Hess that 
anomalous trichromates do not have an 
increased contrast. 

Akinesis for Ocular Operations Ac- 
cording to the Method of Van 
Lint-Rochat. 

H. F. Dvsots referred to the com- 
munication of Rochat in 1920 and of 
his use of the Van Lint-Villard meth- 
od, advocating injection of novocain in 


the orbicularis muscle. Rochat had used 
the method more generally and added in- 
jection in the belly of the superior rectus 
muscle to prevent upward motion of 
the eye during operation. 

Dubois has used the latter method in 
29 cases: 18 lens extractions of all 
kinds, 2 linear extractions, 8 iridectomies 
and one case of reclination. The iri- 
dectomies performed were in acute in- 
flammatory glaucoma and seclusion of 
the pupil. One linear extraction was in a 
child of 6 years. He considered it un- 
necessary for trephining and tenotomies. 
The only cbjection is the 20 minutes 
waiting before the areflexia is completed. 

Discussion. WEvVE also used the meth- 
od and is surprised that Dubois has to 
wait 20 minutes after the injection. He 
uses a 5% solution of novocain, which 
he considers innocuous for the tissues. 
Only cnce has he had vitreous prolapse. 
Altho the muscles were well paralyzed, 
he attributed this to large quantity in- 
jected in the superior rectus (1.5 cm. 
novocain), which could have increased 
the intraocular tension. 

Marx injected for Barraquer’s ex- 
traction, without injecting into the supe- 
rior rectus, as the eye does not need to 
be turned downward. 

REILING also did not understand the 
long waiting. He found it was not 
necessary to inject in some cataract ex- 
tractions, when good assistance was 
available. 

TRESLING mentioned Duverger’s meth- 
od and referred to a case of paralysis of - 
the external rectus which resulted from 
the injection. 

has obtained gocd results 
from 1% novocain. 

Dusots used stronger concentration 
and waited a shorter time. He insisted 
on using the method in all extractions, 
as one never knows beforehand the con- 
dition of the zonule of Zinn. He con- 
sidered Duverger’s method dangerous; 
a case of subsequent neuroparalytic 
keratitis, with loss of the eye, had been 
reported in the literature. 

Indication for Reclination of the Lens. 


H. F. Dusots thinks the only indica- 
tion for reclination is the danger of ex- 
pulsive hemorrhage. All writers prefer 
reclination to depression. Dubois per- 
formed the operation in 2 cases: 1. A 
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63 year old woman with a long standing 
serpent ulcer of O. D. had a left ripe 
cataract, and a bilateral dacryocystitis 
with much secretion. The day after 
coming into the hospital both tear sacs 
were removed after which the ulcers 
healed quickly, but with leucoma ad- 
herens and only light perception. Twen- 
ty-one days later, preliminary iridectomy 
was done on the cataractous eye; slight 
subluxation of the lens downward be- 
came noticeable and the vitreous pre- 
sented. As the zonule was defective up- 
ward, vitreous prolapse was certainly 
to be expected after the section. Ten 
days later reclination by scleronyxis was 
done. The patient went home ten days 
later with vision of 2/10 with + 11. D. 
After 3 years the eye was still quiet. 

Vision had remained the same and the 
lens was visible at the bottom of the 
vitreous. 

2. An 80 year old woman with ripe 
cataract in O. D., V. = 1/300. Irido- 
donesis nasally and below, probably a de- 
fect of the zonule. O. S. V. = 5/50 with 
+ 4 D.; incipient cataract with central 
venous thrombosis. There was danger 
of intraocular hemorrhage and consecu- 
tive vitreous prolapse, as the venous 
thrombosis of O. S. made it probable that 
the vessels in O. D. would not be in the 
best condition. Two months later the 
vision in O. S. was reduced to 2/60. An 
iridectomy upward was done and reclina- 
tion 2 weeks later. A week later the 
patient left the hospital with V. = 3/6 
and the eye was quiet. Her family phy- 
sician wrote that the patient saw suffi- 
ciently and was satisfied with the result 
(about one year after operation). 

Dubois does not consider the danger 
of vitreous prolapse (which can reason- 
ably be expected before the extraction), 
of less importance than that of the re- 
clination. Danger of infection from 
cyclitis and detachment are equally 
present, especially when the vitreous pro- 
lapse happens before evacuation of the 
lens. Of the remaining dangers only 
postoperative glaucoma remains, which 
may result when vitreous is present in 
the anterior chamber. Dubois gives lit- 


tle attention to restlessness of the patient 
as this can be controlled by novocain 
injections. 

He finds the indication for reclina- 
tion in the following conditions. 1. 


Cataract in the one remaining eye when 
the other has been lost by expulsive hem. 
orrhage; 2. An early certain vitreoys 
loss after the corneal incision, on ae. 
count of a defective zonule, especially if 
this is the only remaining eye. 

Disscussion. Snellen considered 
clouded lens after detachment of the ret. 
ina as one of the indications. He «id 
reclination in such a condition with fair 
success; the lens rose later somewhat, 
because he had not disturbed the vitre- 
ous. He seldom saw expulsive hemor- 
rhage after extraction and he questioned 
if the same danger exists for the other 
eye. 

Mutock Houwenr asked if much fluid 
escapes, and was the danger for hemor- 
rhage increased ? 

Dubois stated that no fluid escaped, 
= the danger for hemorrhage is much 
ess. 

WAARDENBURG asked if the lens in its 
capsule is pressed down and if hyper- 
mature cataract was an indication? 

Dubois stated that the lens in its cap- 
sule is pressed down. Hypermature 
cataract can show a tremulous iris, but 
this does not prove a weak zonule; a hy- 
permature cataract is, therefore, no in- 
dication for reclination. 

Romer asked in what position the pa- 
tient is to be operated. 

Dubsis prefers a_ reclined position, 
altho the head may be somewhat higher. 


REILING asked if the method of Van 
der Hoeve with the scleral threads does 
not give enough security. 

VAN DER Hoeve stated that the threads 
are of no advantage in hemorrhage, and 
reclination still is indicated. 


Accommodation Measure. 

Nicoval described this instrument in 
1900, but, altho quite serviceable, it has 
remained unnoticed. The instrument 
consists of a small board over which a 
small carrier can be moved with a lens 
of 10 D., which is 9.3 cm. from the oth- 
er end, covered with a cork. Its focal 
point then coincides nearly with the opti- 
cal center, if the cork covered end is put 
against the lower orbital border, verti- 
cu.ty below the apex of the cornea. The 
individual differences are of slight im- 
portance. The emmetrope has to relax 
his entire accommodation to see the tar- 
get clearly at 10 cm. behind the lens. 
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One can easily compute, that displace- 
ment of the test of 1 cm. represents one 
diopter of accommodation 

The size of the test object is of im- 

rtance. A normal eye distinguishes 2 
black lines as separated, when their dis- 
tance on the retina is 0.004 mm. The 
white line which separates these black 
jines must then have a thickness of 
0.025 mm. 

Nicolai constructed his test object, or 
target, aS a cross, the one arm having 3, 
the other 4 black lines, which are sep- 
arated by white lines 0.025 mm. wide. 
The refraction is corrected, one eye cov- 
ered with a frosted glass and the instru- 
ment is put against the lower orbital 
border of the other eye. The target 
which is 10 cm. behind the lens is moved 
forward until the patient states that he 
can no longer separate the black lines. 
On the measuring tape can be read, in 
diopters, the accommodation of the pa- 
tient. In practice, difficulty is sometimes 
encountered, because the patient can not 
follow quickly enough, or does not have 
his attention on it. With less than 6/12 
vision the instrument is of no value. 

Discussion. RoELoFs has two theo- 
retic objections. 1. As Nicolai corrects 
the refraction the nodal point of the cor- 
rected eye is transposed so that the focal 
point of the lens of 10 D. does not co- 
incide with it. 2. The distance of the 
lines. The choice rests on theoretic con- 
siderations contrary to practice. Most 
emmetropes possess a finer distinguish- 
ing power. For these, as well as for 
poorer vision, separation can be taken as 
acriterion for an exact accommodation. 
Recurring Iridocyclitis with 

Hypopyon. 

WEVE gave the anatomic examination 
of this condition. 

Discussion. Dusois did not under- 
stand why per se a connection must be 
present between the coccisepsis and the 
ocular condition; he only considers it 
probable. He asked if cocci were 
found in the eyes. 

VAN DEN Bore inquired as to the pri- 
mary focus of the infection and if the 
blood was examined. 

WEVE censidered the cocci as a cause, 
because the cases in the literature, where 
cocci were found, were identical with 

This connection was also accepted 


on account of the coincidence and suc- 
cession of the different inflammations. 
Gilbert examined the blood with negative 
result. In such acute cases cocci were 
never found. In the specimens no 
cocci were found. The primary cause 
is unknown. The patient had a car- 
buncle, however, at the age of 16 years. 


Treatment of Detachment of the 
Retina. 

E. Marx presented the paper. 

Discussion. BRANBERGEN stated that 
the connection which the speaker traced 
between the therapeutic action of the 
saltless diet and the experiments of Her- 
tel on the osmotic changes between blood 
and ocular fluid are not clear to him. 
He has repeated the latter and has come 
to the conclusion that we are dealing 
chiefly with a physical process, where 
the artifically disturbed osmotic equilib- 
rium is restored after a few hours. It 
cannot be stated that a continually act- 
ing fluid current could favorably in- 
fluence dialysis. He reported the results 
of a conservative treatment (at least 6 
weeks in bed and bandage) of spontane- 
ous cases of detachment of the retina, 
as practiced in the Amsterdam Univer- 
sity clinic, during the last ten years. 

1. Of 21 cases with visual acuity 
more than 1/10, three observed 6 months, 
1 and 6 years, improved. Five ob- 
served 1-2-3-4-4 years, unchanged. Thir- 
teen became worse. 

2. Of 21 cases with visual acuity less 
than 1/10, three observed 6 months, 1, 5 
and 3 years, improved. Seven observed 5 
months, 1-1-1-1-3-3 years, remained the 
same. Eleven became worse. 

These results are slightly better than 
most statistics. The results of operative 
interference were not so good; as only 
those cases were submitted where rest 
had failed to give relief. Of the 12 op- 
erations evenly divided over trephining 
with salt injections in the vitreous and 
the operation of Birch-Hirchfeld, in 
three cases only there was temporary 
benefit ; never a success which lasted. 

Marx remarked that the action of the 
salt free diet lasts as long as the diet 
lasts. Disturbance of the equilibrium 
occurs continuously. 

WevE has used the salt free diet ex- 
tensively on some thirty patients. He 
had little success in old cases but in new 
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cases the result was somewhat better. He 
considered it especially important before 
operation, as the fluid is then kept for 
some time in the tissues. 

Atrophy and Marginal Keratitis. 

TRESLING reported the case of a 59 
year old jaborer who came complaining 
that for the past week he could not 
stand the light with O. D. The eye was 
red with conjunctivitis and slight peri- 
corneal injection. In the upper nasal 
quadrant of the cornea was an infiltra- 
tion parallel to the limbus, toward which 
coursed many superficial vessels. A 
groove was not observed. Downward a 
point like infiltration was present. The 
diagnosis of marginal keratitis was made. 
Vision O. D. = 6/20 not improved with 
glasses. Vision O. S. with +1 — 6/6. 

The eye became somewhat quieter, 
but the affection progressed along the 
margin so that some five weeks later, the 
entire circumference of the cornea was 
affected. The patient disappeared for 
half a year but returned, because O. S. 
also became affected. There was a 
photophobia with slightly edematous lid 
borders, especially at the right end on 
opening the eyes, excessive lacrimation. 
O. D. showed conjunctivitis and marked 
pericorneal injection. The cornea 
seemed smaller and surrounded by a 
heavily infiltrated, undermined border ; 
which went downward in a grayish, 2 
mm. broad, marginal seam. This passed 
smoothly over into the limbus. The sur- 
face of the marginal seam was covered 
with mucus while many blood vessels 
ramified over it. There was no epithe- 
lial defect. Here and there in this groove 
were deeper pits somewhat more trans- 
parent. At the limbus, the conjunctiva 
covered, as a thick fold, the margin of 
the ulcer, while above, in the vertical me- 
ridian, a granulation of about 2 mm. 
was present. 

In the beginning, and later over the 
entire cornea of the right eye, white floc- 
culous precipitates in the parenchyma 
were seen, with the corneal microscope, 
similar to the opacities of an arcus 
senilis. No Descement spots were pres- 
ent but a slight iritis had produced a few 
synechiae. The corneal sensibility was 


decreased, the tension was normal and 
vision, fingers at 2.5 meters. 
provement with lenses. 


No im- 


Left eye. Photophobia. In the upper 
nasal quadrant, at the same spot as in R. 
a groove was present along the limbus 
with the dimensions of an arcus senilis 
and this ended up and downward in a 
marginal infiltration of about the same 
breadth. Its bottom was also mirror like 
and without epithelial defect. This 
sector showed episcleral injection. No 
iritis, no arcus senilis, sensibility nor- 
mal. Vision with — 1 = 6/6. 

The patient had been treated in the 
hospital since April but without suc- 
cess. In O. D. a small corneal island, 
8 mm. diameter, was present, entirely 
opaque, milky white, surrounded by a 
light yellow margin, which was higher 
than the 3 mm. broad marginal zone. 
It was partly covered with mucus and 
contained many vessels. Vision reduced 
to 1/300. The progress in O. S. has 
been slower, a central corneal portion, 
9 mm. in diameter has remained practi- 
cally clear, but the sensibility is decreas- 
ing. The patient remains scrongly pho- 
tophobic in O. D. with a spastic en- 
tropion, and he suffers intermittently 
with severe pains in O. S. 

Discussion. LANNS said the case 
called to mind a similar one, in which an 
epithelial defect was present and _ the 
eye very painful. It could not be bene- 
fitted therapeutically. Recently it was 
rayed with artificial sunlight and showed 
no progress. 

Etiology of Strabismus. 

VAN DER Hoeve referred to Roeme?’s 
question, “Why do not most people 
squint?” The static relations of orbits 
and eyeballs is such, that if the eyes were 
left to themselves, everyone would 
squint. To prevent this, normal people 
have a warning apparatus, which acts 
continuously, and a correction appara- 
tus which continuously abolishes the 
ever changing squint. The warning is 
given by double images; the correction 
apparatus acts thru the fear of double 
images which do not enter consciousness. 
The fear of double images, diplopiapho- 
bia, makes the correction apparatus effec- 
tive. This apparatus comprises the en- 
tire sensomotoric system of the ocular 
muscles. The double images can disap- 
pear because they come together, or by 
exclusion. For the coming together, the 
fusion sense is necessary. If it is ab- 
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gent, the coming together is impossible 
and exclusion takes place. This can take 
place in the position in which static 
strabismus places the eye. It is difficult 
to disregard double images which are 
near, sO one eye will take a position 
in which double images are easily ex- 
cluded, if the eye shuns the double im- 
ages. To the static squint, an evasion 
squint is added. The result of these 
two will be a concomitant strabismus, 
as the patient will try to keep the dou- 
ble images constantly at the same dis- 
tance so as to exclude them more easily. 
People with fusion tendency will try to 
unite the double image only succeeding 
if the static squint is slight. If they do 
not succeed, one of the images must be 
excluded, which will produce a concom- 
itant strabimus, with or without an eva- 
sion squint. 

If the coalescence succeeds, the tis- 
sues may become accustomed to it if it 
begins in youth, and the static relation 
becomes changed so that orthophoria ap- 
pears. Absolute orthophoria can exist, 
as the static relations constantly change, 
consequently these patients need contin- 
uous control of the diplopiaphobia and 
the correction of the sensomotor ap- 
paratus. 

If no orthophoria appears, then a la- 
tent squint (heterophoria) is formed, 
thru the coalescence under the influence 
of the continuous correction of the sen- 
somotor apparatus. 

This divides patients who, at birth, 
have a static squint by the presence or 
absence of diplopiaphobia and fusion 
tendency, into four groups: orthophoria, 
heterophoria, concomitant strabismus 
and static squint. 

During the individual development, 
use of the eyes, refraction conditions, 
paralysis or cramps of the ocular mus- 
cles, etc., play a part. The relation of 
convergence and positive refraction ex- 
ists with most people, as Donders taught. 
If this relation were absolute, every 
myope and hypermetrope, and every one 
with the same degree of refraction 
anomaly in the same measure would 
squint. This evasion squint explains 


why patients with the refractive anomaly 
develop a strabismus with a deviation 
which is not always like the refraction 
anomaly. 


If the double images cannot 


be brought together the patient will seek 
a position in which he can neglect most 
easily the double image. With a re- 
fraction squint, an evasion squint de- 
velops so that a combination squint ap- 
pears, not conformable to the refraction, 
and concomitant squint results. Cor- 
rection of the refraction dispels this and 
the evasion squint, when they have not 
existed too long. A persistence of too 
long standing accustoms the tissue to 
the faulty position and the refraction can 
correct the squint only partially. The 
squint, which remains after correction, 
combines with new evasion squint, if the 
exclusion does not succeed. 

Discussion. BRANBERGEN asked if 
the double vision of seeing two things 
in one direction causes trouble; and Van 
der Hoeve replied that both conditions 
produce trouble. 

Roetors could not accept the entire 
theory. He cannot consider strabismus 
as an evasion squint. It is true that the 
deviation cften is larger than agrees with 
the slight hyperopia; he considers that 
the infant, when it begins to squint, con- 
verges strongly, because it accommodates 
with difficulty. The accommodation then 
follows the convergence and not the re- 
verse. In incipient strabismus, when the 
deviation is still periodic, it appears 
chiefly when the child is tired or intense- 
ly busy with something. He does not 
understand why an evasion squint should 
appear. He can imagine very well that 
the wish for sharp images in accommoda- 
tion causes a continuance of the conver- 
gence innervation; this convergence in- 
nervation has not the slightest hold with 
an evasion strabismus. 

VAN DER HoevE does not believe that 
a tired child will converge rather for 
an exact accommodation than for avoid- 
ing double images; or to maintain the 
convergence innervation. Not all con- 
comitant strabismus is evasion squint. 

WAARDENBURG asked if this strabis- 
mus should be considered a supranuclear 
regulation. 

VAN DER HoeVE considered in his se- 
ries B (with static squint) all people 
with congenital absence of diplopiapho- 
bia, a deviation therefore of the con- 
sciousness. Secondarily an absence of 
diplopiaphobia may originate thru one 
of the images being of lesser value, as 


ll 


in congenital amblyopia, and acquired 
visual inferiority thru different causes. 
He thinks evasion in the horizontal me- 
ridian the easiest escape of double im- 
ages ; however, evasion in vertical direc- 
tion is also seen. 


Observations and Experiments Re- 
garding Corneal Ring Abscess. 


H. F. Firerrnca observed a case and 
made some experiments on rabbits eyes 
to elucidate its causative factor. A piece 
of iron was extracted from the eye of 
a smith a few hours after the accident. 
Thru lack of cooperation of the pa- 
tient and boring of the piece of iron into 
. the iris, the latter became detached from 
its root for the greatest part and had to 
be partially excised. The following 
night there was some pain and the next 
morning there was chemosis, injection, 
etc. During the next few days, about 
1 mm. from the limbus in the cornea, a 
slight grayish ring shaped opacity ap- 
peared. This opacity was 1 mm. broad, 
increased in width and became yellow- 
ish, resulting in a typical annular ab- 
scess. The exudate around the perfora- 
tion yielded pure cultures of staphylococ- 
cus aureus. From the partly purulent 
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vitreous, only bacillus subtilis could be 
cultivated. A connection between the 
secondary trauma and the annular ab. 
scess was thought of, and experiments 
led to the following conclusions: The 
annular abscess was not a separate path- 
ologic picture, but a symptom of a 
= infection of the inner eye. The 
ormation of the annular abscess was 
caused most probably thru penetration 
of microorganisms or toxins into the 
cornea. They come from the anterior 
chamber or vitreous cavity in the neigh- 
borhood. Their formation is favored by 
traumatism in the neighborhood of the 
angle of the anterior chamber as tearing 
off of the entire iris, iridodialysis, inner 
scleral ruptures, producing rents, which 
allow vitreous and aqueous entrance 
into the tissue spaces of the cornea. It 
is unknown why the annular abscess 
leaves the peripheral cornea untouched; 
perhaps a better nutrition protects 
against the noxious action. Moderate 
increase in tension favors the formation 
of the annular abscess, as this presses 
the noxious agents into the cornea. 
Marked increase of tension obstructs 
the formation, as this presses the corneal 
spaces together. 
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The following list includes the names of ophthalmologists who have received the certi- 
ficate of the Board. It will be found convenient in referring patients to a competent oculist 
in other parts of the country, particularly in the case of younger men and those living in 
smaller cities who have not become generally known to the profession thru teaching or le 


pital connections or in other ways. 


Adams, Charles F.............. Trenton, N. J. 
Allen, Thomas Dyer............. Chicago, IIl. 
Chicago, IIl. 
St. Louis, Mo. 
Andrews, Joseph A....... Santa Barbara, Cal. 
Appleman, Leighton F....... Philadelphia, Pa. 
Atkinson, Walter S......... Watertown, N. Y. 
Baer, Benjamin F., Jr........ Philadelphia, Pa. 
Ball, James Moores............ St. Louis, Mo. 
Bankes, Claude W............... Reading, Pa. 
Rochester, N. Y. 
San Francisco, Cal. 
Beach, Bennett S.............. New York City 
Beach, Sylvester J..........0- Augusta, Maine 
Albany, N. Y. 
Beideman, Jos. E............. Norristown, Pa. 
Bell, Mace Hudson.......... Vicksburg, Miss. 
Bennett, Arthur G.............. Buffalo, N. Y. 
Berens, Conrad, Jr............ New York City 


Berrisford, Paul Dee......... St. Paul, Minn. 


Binger, Henry E.............. St. Paul, Minn 
Black, Denver, Colo. 
Milwaukee, Wis. 
Pittsburgh, Pa 
Blake, Eugene M.......... New Haven, Conn. 
Memphis, Tenn. 
Boerner, Morris Austin, Texas 
Bordley, James, Jr............ Baltimore, Md. 
Asheville, N. C. 
Brinkerhoff, N. M........... Philadelphia, Pa 
Brooks, Earl Brisbin........... Lincoln, Nebr. 
Brown, Alexander........ San Francisco, Cal. 
Brown, John Edwin.......... Columbus, Ohio 
Brown, Samuel H........... Philadelphia, Pa. 
Brownell, Morton T........... Oneonta, N. Y. 
Evansville, Ind. 
Cleveland, Ohio 
Bruner, William E........... Cleveland, Ohio 
Bruns, Henry Dickson...... New Orleans, La. 
Buchanan, Mary..........0. Philadelphia, Pa. 
Ft. Wayne, Ind. 
Washington, D. C. 
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inger, Chas. W.....--- East Orange, N. J. Fisher, Frank............... Philadelphia, Pa. 
Chester T....-. Poughkeepsie, N. Fitzgerald, Jas. Chicago, IIl. 
Calhoun, F. Atlanta, Ga. Fleck, Harvey Baltimore, Md. 
Calhoun, James G.......+-++++ St. Louis, Mo. Foster, Matthias L...... New Rochelle, N. Y. 
Campbell, Don Detroit, Mich. Fowler, Earle Chicago, IIl. 
Carpenter, Ernest Greenville, S.C. Fox, Charles Kearney, Neb. 
Carson, W. E......2++eeeeeeees Pittsburg, Pa. Francis, Lee Masten.......... Buffalo, N. Y. 
Carvill, Lizzie M.....-..++-++- Boston, Mass. Franklin, Walter S...... San Francisco, Calif. 
Cayce, Eldred B.......---+. Nashville, Tenn. Fridenberg, P. H............. New York City 
Chance, Burton......-..+--- Philadelphia, Pa. Friedenwald, Henry........... Baltimore, Md. 
Charles, Jos. W...-.-+-+-++00ss St. Louis, Mo. Friedenwald, Jones........... Baltimore, Md. 
Chapman, Vernon A........ Milwaukee, Wis. Fringer, W. R..........-+eee0 Rockford, IIL 
Cheney, Fred. Edwin........... Boston, Mass. Fulkerson, Clarke B........ Kalamazoo, Mich. 
Clapp, Clyde Alvin........... Baltimore, Md. Fuller, Theron E............ Texarkana, Ark. 
Clark, Charles F............. Columbus, Ohio Fulton, John F........... Minneapolis, Minn. 
Clark, Frederick T.......... Westfield, Mass. Gamble, Richard C..........+6+. Chicago, Ill. 
Clark, Ivor G.......-+e0eeees Columbus, Ohio Gamble, Wm. Elliot............. Chicago, III. 
Clement, Charles G.............. Chicago, Il. Gantt, L. Rosa.......... Spartansburg, S. C. 
Cohen, Martin...........+++- New York City Gifford, Harold................ Omaha, Nebr. 
Conlon, Frank A............ Lawrence, Mass. Gifford, Sanford R..........+.. Omaha, Nebr. 
Connole, Jos. Philadelphia, Pa. Gill, Elyria, O. 
We. AMG... Tulsa, Okla. Gillett, Wilbur G.............. Wichita, Kans. 
Copps, Lyman Alden........ Marshfield, Wis. Gillette, David F............. Syracuse, N. Y. 
Cordes, Frederick C..... San Francisco, Calif. Glosser, H. H............+.45- Buffalo, N. Y. 
Cowan, Alfred.............. Philadelphia, Pa. Goar, Everett Logan........ Houston, Texas 
Crebbin, Alexander R...... New Orleans, La. Goldenburg, Michael............. Chicago, II. 
Crisp, Wm. H.........-. seen Denver, Colo. Goldstein, Isadore............ New York City 
Crockett, Robert L............ Oneida, N. Y. Golseth, Gustav............ Jamestown, N. D. 
Chester, Pa. Gradle, Harry Chicago, IIl. 
Se rrr Albany, N. Y. Graham, R. Watson........ Los Angeles, Cal. 
Cunningham, Allan R.........Halifax, N. S. Grant, Hendrie W........... St. Paul, Minn. 
Curdy, Robert J............ Kansas City, Mo. Green, John, Jr............65 St. Louis, Mo. 
Cushman, Beulah...............- Chicago, Ill. Greene, Louis S........... Washington, D. C. 
Jackson, Tenn. Greenwood, Allen.............. Boston, Mass. 
Darling, Chas. G............+4- Chicago, Ill. Grosvenor, Lorenzo N.......... Huron, S. D. 
Davidson, Herman P............ Chicago, Ill. Gurley, Lycurgus M.......... Johnstown, Pa. 
Davis, Wm. Thornwall..... Washington, D.C. Haden, Henry C............ Houston, Texas 
Dean, Frank Wilson....... Council Bluffs, Ia. Hammett, Charles M...... Washington, D. C. 
Dean, Alfred............ Grand Rapids, Mich. Hansell, H. F.............. Philadelphia, Pa. 
Erie, Pa. Harbridge, Delamere F....... Phoenix, Ariz. 
Serre Erie, Pa. Hardesty, John F............. St. Louis, Mo. 
Boston, Mass. Harding, Frederick B......... Allentown, Pa. 
Portland, Ore. Hardy, Wm. Frederick........ St. Louis, Mo. 
Dimitry, Theodore J....... New Orleans, La. Harrell, Richard F........... Shreveport, La. 
Dorge, Richard I......... Minneapolis, Minn. Harrower, David........... Worcester, Mass. 
RES Wichita, Kansas Hartshorne, Isaac........... New York City - 
Dowling, J. Ivimey............. Albany, N. Y. Hatch, Ralph..........ccceees Boston, Mass. 
Downey, Jesse W., Jr......... Baltimore, Md. Heath, Parker..............+.- Detroit, Mich. 
Duckworth, Guilford, M........ Cuero, Texas Heckel, Edward B............ Pittsburgh, Pa. 
4 "> aires Pittsburgh, Pa. Hedges, Halstead S....... Charlottesville, Va. 
Dunlap, Lawrence G........ Anaconda, Mont. MHeflebower, Robt. C........... Cincinnati, O. 
Dunnington, John H.......... New York City Henderson, Frank L.......... St. Louis, Mo. 
Easton, Elwood T............. Boston, Mass. Heggie, Norman M......... Jacksonville, Fla. 
Ellegood, Joshua A......... Wilmington, Del. Hicks, Vonnie M.............. Raleigh, N. C. 
Ellett, Edward C............ Memphis, Tenn. Higbee, Edward H............ St. Louis, Mo. 
Elwood, Calvin R......... Menominee, Mich. Hill, Emory................05. Richmond, Va. 
Orange, N. J. Holloway, Thomas B....... Philadelphia, Pa. 
Esterly, Daniel E. (deceased)..Topeka, Kans. Holt, E. E. Jr............... Portland, Maine 
Evans, John Norris.......... Brooke, N. ¥. Holt, Ecastes, Portland, Maine 
Ewing, Arthur E.............. St. Louis, Mo. Holzer, William F.......... Worcester, Mass. 
Memphis, Tenn. Howard, C. Norman........... Warsaw, Ind. 
Fairchild, Nora M...........«. Omaha, Nebr. Howard, Harvey J............. Peking, China 
Fairing, John W...........+. Greensburg, Pa. Howe, Lucien................. Buffalo, N. Y. 
I Micntsncucacsous New Orleans, La. Howe, Archibald W...... Minneapolis, Minn. 
Fenton, Ralph A.............. Portland, Ore. Hubbard, Samuel T...... Chattanooga, Tenn. 
Fernandez, SS Seer Havana, Cuba Hughes, Lee Westlake........ Newark, N. J. 
RS Denver, Colo. Hurley, Edward D............ Boston, Mass. 
Devils Lake, N. D. Hurst, V. Reeves........... Longview, Texas 
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Hussey, Edward Holyoke, Mass. 
Ide, Long Beach, Calif. 
Israel, Joseph Paul............ San Francisco 
Israel, Norma Elles.......... Houston, Texas 
Denver, Colo. 
Mankato, Minn. 
Jean, George Wm........ Santa Barbara, Cal. 
St. Louis, Mo. 
Greenville, S. C 
Jobson, George B.............. Franklin, Pa. 
Johnson, Thomas H.......... New York City 
Johnson, Walter B........... New York City 
Johnston, Wilson............Spokane, Wash. 
Jones, Leonard W.......... Rochester, N. Y. 
Boston, Mass. 
Jones, Clarence P........ Newport News, Va. 
Jones, Emmett Lee......... Cumberland, Md. 
Albany, N. Y. 
Keiper, George F............. Lafayette, Ind. 
Rochester, N. Y. 
Kennon, William G.......... Nashville, Tenn. 
New York City 
Kiehle, Frederick A........... Portland, Ore. 
Kimberlin, Joseph W....... Kansas City, Mo. 
Yew York City 
Kirkendall, John S............0. Ithaca, N. Y. 
Knapp, Frank Norris...... Minneapolis, Minn. 
Knight, Mary S............ Rochester, Minn. 
New York Citv 
Kollock, Chas. W........... Charleston, S. C. 
Krug, Ernest Frank.......... New York City 
Washington, D. C. 
Lancaster, Walter B............ Boston, Mass. 
Langdon, H. Maxwell....... Philadelphia, Pa. 
Larkin, Bernard J.......... Indianapolis, Ind. 
Lemoine, Albert N........... Concordia, Kan. 
Lerner, Macy Levi.......... Rochester, N. Y. 
ae New York City 
Buffalo, N. Y. 
Chicago, II. 
Lindley, Don Carlos.......... Newcastle, Pa. 
Lombardo, Malchiore........ Brooklyn, N. Y. 
Looper, Edward A............ Baltimore, Md. 
Philzdelphia, Pa. 
St. Louis, Mo. 
Lame, Los Angeles, Cal. 
Lyster, Theo. Chas......... Los Angeles, Cal. 
Mackenzie, Roland C......... Waltham, Mass. 
Macieish, Arch. C.......... Los Angeles, Cal. 
Los Angeles, Cal. 


Mahoney, Geo. Wm............. Chicago, IIl. 


Mansur, Leon W.......... Los Angel 

March, Clara A............... Buffalo, NY 
yracuse, N y 
Marlow, Searle B............ Syracuse, N. y 
Marshall, Geo. Rutland VE 
Phoenix, Ariz 
Martin, Henry H.............. Savannah, Ga. 
Mathewson, Geo. H........... Montreal, ‘Can 
May, Charles H.............. New York City 
Chicago, 
McClellend, Carl C............ Detroit, Mich. 
McDannald, Clyde E......... New York City 
McGuire, Hunter H......... Winchester, Va, 
McKee, S. Hanford........... Montreal, Can 
McMurray, John B.......... Washington, Pa. 
McReynolds, John O........... Dallas, Texas 
New York City 
Montgomery, Ala, 
Miller, Clifton M............. Richmond, Va. 
rrr Los Angeles, Cal. 
Moncrief, William F............. Chicago, Ill, 
Monosmith, Olney B.............. Lorain, 0. 
Cleveland, 0. 
Moore, Thos. W........ Huntington, W. Va. 
Morrison, Edward L...... Washington, D. ¢ 
Morrison, Frank A......... Indianapolis, Ind. 
Morton, Howard Mcl..... Minneapolis, Minn. 
Moulton, Everett C.......... Ft. Smith, Ark 
Moulton, Herbert............ Ft. Smith, Ark. 
Nabers, Samuel F.......... Birmingham, Ala. 
Neher, Edwin M........Salt Lake City, Utah 
Newton, Frank H.............. Dallas, Texas 
ig. Philadelphia, Pa. 
Olsho, Sidney L............ Philadelphia, Pa. 
Park, Orla James......... Schenectady, N. Y. 
Parker, Edward F.......... Charleston, S. C. 
Omaha, Nebr. 


Patterson, James A..Colorado Springs, Colo. 


Peery, Thomas E........... Bluefield, W. Va. 
Pember, Aubrey H........... Janesville, Wis. 
Pendexter, Ralph S........ Washington, D. C. 
Penichet, Jesus M............. Havana, Cuba 
Buffalo, N. Y. 
McKeesport, Pa. 
Posey, Wm. Campbell...... Philadelphia, Pa. 
Post, St. Louis, Mo. 
St. Louis, Mo. 
Prangen, Avery Rochester, Minn. 
Quackenboss, Alex............. Boston, Mass. 
Radcliffe, McCluney......... Philadelphia, Pa. 
Providence, R. I. 
Ralston, Wallace W......... Houston, Texas 
Ravdin, Marcus.............. Evansville, Ind. 
Ray, J. M. (deceased)......... Louisville, Ky. 
Reese, Warren S.............. Scranton, Pa. 
Richardson, Shaler A....... Jacksonville, Fila. 


L 


lis, Tenn, 
icago, Ill 
orain, 0. 
eland, 0. 
er, Mass, 
a. 
on, D.C 
olis, Ind. 
is, Minn. 
ith, Ark. 
ith, Ark. 
is, Minn. 
am, Ala. 
ity, Utah 
k, Nebr. 
s, Texas 
Pa. 
ista, Ga. 
hia, Pa. 
y, N.Y. 
a 
t, Mich. 
a, Nebr. 


3 
AMERICAN BOARD FOR OPHTHALMIC EXAMINATIONS 7 


Lima, Ohio 
ma, 
Rideout, W Concordia, Kan. Sulzman, rrick....... Philadelphia, Pa. 
Robertson, Edwin M....... Duluth, Minn.. Sweet, Wm. Merrick.. Minneapolis, Minn. 
Robinson, John Sr Boston, Mass. Swendseen, Carl G........) Willkesbarre, Pa, 
Rowland, Wm. D........... Philadelphia, Pa. Taylor, — nana Nebr. 
Ring, G. Pasadena, Cal. Teal, Fred. Palo Alto, Cal. 
Roberts, Wm. H.............. Boston, Mass. Thomas, Jerome B........... New York City 
Sartain, Paul J..... Detroit, Mich. Thompson, Duluth’ Minn, 
Satterlee, Richar vssee+e+Philadelphia, Pa. Timberman, An d A....Philadelphia, Pa. 
Scarlett, Pine Bluff, Ark. Tomassene, St. Louis, Mo. 
Scales, J. Worth, Texas Tooker, Cincinnati, O. 
Schenck, Charles P........ New York City Vail, Derrick Pittsburgh, Pa. 
Schlivek, Kaufman Erie, Pa. Van Kirk, ¥. Wash. 
Schlindwein, G. W............ St. Louis, Mo. Veasey, Clarence / 
Schwartz, Frederick O......... Phoenix, Ariz. Verhoeff, Frederick H..... Little Rock, Ark. 
Schwartz, Wm. “er Philadelphia, Pa. Vinsonhaler, New York Cit 
deSchweinitz, Geo. ce Philadelphia, Pa. Virden, John aan: Chicago, Tl. 
Scott, Charles J............. Walter, Will...... Detroit, Mich, 
Searcy, Harvey B........... Huntingdon, Pa. Waldeck, George M..... Rapid City, S. D. 
War "Cleveland, ©. Weed, 5 ~~ New York City 
Shackleton, Wm. | oii St. Louis, Mo. Weeks, John Webb. ...New York City 
Shahan, Wm. Ewing.......... Superior, Wis. Weeks, Wm. Webb........ Titan, teak 
Newark, N. J. Weih, Elmer Pa. 
Sherman, Elbert St. Louis, Mo. Weimer, Pa, 
Shoemaker, John F.......... Boston, Mass. 
Erie, Pa. Wells, David W.............. Peoria, Til 
Shreve, Owen M........... Tenn. Welton, Carroll Chicago, Ill 
Simpson, W. J...........+..Boston, Mass. Wescott, Costius 
Battle Creek, Mich. Wheeler, Merritt W.......... Richmond, Va. 
- George............ Ann Arbor, Mich. ible, Elmer E.... St. Louie, Mo. 
Smith, Clifford Eben.......... Wiener, Flushing N. Y. 
Smith, Dorland. ... Rome, Ga. ... Chicago, 
Wilder, Wm. Ham D.C. 
Pittsburgh Pa. Williams, Wa Washington, D. C. 
1 ¥. Wilmer, Wm. H.......... 1 th, N. J. 
Sait’ Lake City, Utah Wilson, Norton L............ — 
Snyder, Walter H........... New York City Wold, Karl C............... Lonisuiile Ke, 
Spalding, Boulder, Colo. Wolff, Julius. Chicago. TIL 
Spencer, Fran Geneva, N. Y. Wood, Casey Nashville’ Tenn. 
Spengler, John A............ Charleroi, Pa. Wood, Hilliar (see St. Louis, Mo. 
Memphis, Tenn. Woodruff, Fred. E....... New London, Conn. 
Stanford, J. B...........+.. El Paso, Texas Woodruff. Thos. A......) Baltimore, Md. 
Starr, Elmer 'V........Battle Creek, Mich. Yazujiam, Dic Roanoke, Va. 
Chicago, Ill. Young, Chas. A......... Philadelphia, Pa, 
Boston, Mass. Zentmayer, Wm............ Philadelphia, Pa. 
Stevens, Henry B.............. n, rk, N. J. 
Stevenson, Pa. Zvaifler, Nathan............... Newark, 
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PREPARING DIABETICS FOR 
OPERATION. 


The diabetic patient is not consid- 
ered a good subject for operation. 
How much the risk of an unfavorable 
result is generally increased in dia- 
betes is a matter of debate; and the se- 
riousness of the danger in the indi- 
vidual case is hard to estimate. But 
in any case, it should be reduced to a 
minimum, if time is available for pre- 
operative treatment. The arterioscle- 
rosis present in cases of diabetic gan- 
grene may account for many bad results 
recorded for operations on diabetics; 
but something can be blamed on im- 
paired nutrition. and lessened immu- 
nity toward postoperative infection. 

The most formidable menace, how- 
ever, is the danger of postoperative 
coma and death thru acidosis. This 
danger is increased by use of a gen- 
eral anesthetic. But it is also in- 
creased by mental and emotional ex- 
citement, the perturbations that attend 
any operation which has been dreaded, 
or from which a great deal is hoped, 
and performed under local anesthesia 
when the patient is necessarily con- 
scious of what is going on and making 
a strong effort to cooperate. These 
latter conditions are present, often 
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causing a high degree of emotional 
stress, in cases of cataract extraction, 
the most common operation of first 
importance that the oculist is called 
upon to do on a diabetic. There is 
commonly no reason why such an op- 
eration may not be deferred until the 
patient is brought into the best condi- 
‘tion of which he is capable. 

Of late years the diatetic treatment 
of diabetes has been brought to a high 
degree of efficiency; and now insulin 
gives, at least for the time, almost com- 
plete control of the disease. The first 
point in dealing with a diabetic, or 
suspected diabetic, who needs an opera- 
tion like removal of a cataract, is to have 
the sugar content of his blood carefully 
estimated. Normal blood contains 
about one-tenth of one per cent of 
sugar. If this is much increased, dou- 
bled or nearly so, the patient is to be 
treated as a diabetic, even tho no sugar 
is found in the urine. Probably the 
danger of diabetes is more nearly pro- 
portioned to the sugar in the blood 
than to the amount in the urine, altho 
mostly the proportion increases to- 
gether in both. Increased blood sugar 
may be found in any patient with 
senile cataract, altho not suspected of 
diabetes. In such cases it is as im- 
portant to examine the blood for sugar 
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as the urine for albumin and casts. 

If sugar is found in the urine, or 
an excess of sugar in the blood, the 
effort should be made to get rid of it, 
or reduce it to a minimum, with diet, 
and small doses of insulin. When the 
urine becomes sugar free, or the blood 
sugar falls to the normal proportion, 
the diet may be made more liberal un- 
til the patient ceases to lose weight. 
When this is accomplished, without any 
return or increase in sugar, the proper 
condition for operation has_ been 
reached. 

When it is not possible to thus ‘elim- 
inate all sugar excess, the danger of 
“diabetic coma,” really coma from 
acidosis, can be avoided by bringing 
the patient into an improved condition 
and then using insulin by this method: 
During the preparation immediately 
before the operation, give the patient 
a large dose of glucose and enough 
insulin to secure its oxidation. In this 
way the danger of postoperative coma 
and death is eliminated. In such cases 
the ideal thing is for the ophthalmol- 
ogist to have the assistance of an in- 
ternist, who is working with the dia- 
betic treatment of diabetes and insulin. 
But with careful reading of the recent 
literature on these subjects any well 
trained practitioner can undertake 
such a course of treatment, and give 
his patient a much better chance of a 
good result from the operation, than 
he would have without such prepara- 
tion. 


THE LONDON CONVENTION. 


Those wishing to become members 
of the Convention of English Speak- 
ing Ophthalmological Societies should 
send the registration fee as soon as 
possible to the Secretary of the Fi- 
nance and Registration Committee, 
Mr. Leslie Paton, 29 Harley Street, 
W. 1, London, England. Official in- 
vitations have been received by the 
officers of the Section on Ophthalmol- 
ogy of the American Medical Asocia- 
tion, The American Ophthalmological 
Society, and The American Academy 
of Ophthalmology .-and Oto-Laryn- 
gology. 

The invitation covers all members of 


these organizations. In the case of the 
Section, this will cover all interested 
members of the American Medical As- 
sociation since any member may join 
the Section by so registering at any 
annual meeting. The registration fee 
is two pounds, and for ladies accom- 
panying members of the Convention, 
who wish to become Associate Mem- 
bers, it is ten shillings. Each member 
of the Convention will receive a copy 
of the transactions when published. 

A preliminary bulletin will shortly 
be issued; but certain portions of the 
program are now announced. 

The following selected speakers will 
take part in a symposium “On the evo- 
lution of binocular vision”: Sir Charles 
Sherringion, F. R. S.; Sir Arthur 
Keith, F. R. S.; Sir Frederick Mott, 
F. R. S.; Prof. Elliot Smith, F. R. S.; 
Prof. S. E. Whitnall, (Montreal). 

The discussion on “Microscopy of 
the living eye” will be opened by 
Dr. Gorden Byers (Montreal); Mr. 
Harrison Butler (Birmingham); Dr. 
Arthur J. Bedell (Albany); and Mr. 
Basil Graves (London). 

Those wishing to take part in this 
discussion, to read papers, to give 
demonstrations, or to contribute ex- 
hibits to the Museum, are requested 
to communicate with the Secretary of 
the Scientific Business Committee, Mr. 
R. Foster Moore, 91 Harley Street, 
London, W., England. 

On the evening of Monday, July 
13th, before the opening of the Con- ~ 
vention, a reception will be held at the 
Royal College of Surgeons of Eng- 
land. On Saturday, July 18th, at the 
conclusion of the’ Convention, there 
will be an excursion to Oxford and to 
Cambridge. E, J. 


GRADUATE COURSES. 


The increase of opportunities to 
study ophthalmology, as the graduate 
in medicine wishes to study it when 
preparing for special practice, or keep- 
ing up with its advances, is extremely 
gratifying. To have such opportuni- 
ties is a pleasure and a stimulus to ev- 
ery specialist who appreciates how 
much is to be learned that will help 
to make him more skilful and more 
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successful in his professional work. 
The arrangement and announcement 
of such courses as are noticed in this 
issue under “News Items” implies a 
wider interest and demand for them. 

The Graduate School of the Univer- 
sity of Pennsylvania shows faith in 
the awakened interest of American 
ophthalmologists regarding microscopy 
of the living eye, by bringing Mr. 
Basil Graves from London to give a 
series of two weeks’ courses upon it. 
Each class will be limited to six stu- 
dents and each student will thus have 
the benefit of personal instruction. 
Mr. Graves, who has devoted his year’s 
incumbency of the Lang Scholarship 
to the study of this subject, also 
worked with Vogt at Zurich. He has 
contributed observations on a new ex- 
tension of this kind of microscopy in 
this Journal, and has also written a 
paper on the apparatus required for 
it, that will follow. 

While it is logical to suppose that 
only those who buy the apparatus and 
use it can get the full benefit of such 
instruction, no ophthalmologist can 
take such a course without having his 
ideas of scientific ophthalmology ex- 
tended and enriched by a new concep- 
tion of the value of exact observation. 
While this course only occupies two 
hours each day, the ophthalmic clin- 
ics and the medical libraries of Phila- 
delphia will certainly make it possi- 
ble for students to fill their whole 
days with profitable ophthalmic work. 

The University of Colorado an- 
nounces that its three months graduate 
course in ophthalmology, heretofore 
given during the summer, will here- 
after be given during the winter and 
spring. This has been rendered pos- 
sible by the opening of the new medi- 
cal school and hospital at Denver, 
where the conditions for teaching now 
seem ideal, as compared with those of 
the last twelve years under which this 
course developed and won its reputa- 
tion. As heretofore, condidates for 


the special degree will be required to 
show their special preliminary work 
in mathematics, do the additional year 
of clinical work and present an orig- 
inal thesis. 

The third intensive two weeks’ sum- 


mer course on ophthalmology and oto. 
laryngology will be given in Denver 
this year August 10 to 22 inclusive 
As regards ophthalmology, the leading 
topics will be microscopy of the living 
eye, pathology and operative technic. 
Short courses like this meet the needs 
of those who already have a good, gen- 
eral acquaintance with ophthalmology, 
and desire to continue developing their 
professional knowledge and skill, mas- 
tering new ideas and new methods of 
proved value; and thus gain and hold 
advanced rank in the army of ophthal- 
mologists. 

An equally important function js 
performed schools that offer 
courses extending over a full year o 
more, in preparation for entering upon 
ophthalmic practice. To such schools 
we must look more and more for the 
training of the ophthalmologist of the 
future. The haphazard method of 
each aspiring specialist, studying what 
he thought best, as much as he felt in- 
clined to do, without advice or guid- 
ance, and choosing a school under the 
influence of the advertising, never 
was a good method, and must rapidly 
become unpopular under the standard- 
ized requirements of the American 
Board for Ophthalmic Examinations. 

There are several institutions that 
are presenting good opportunities for 
small numbers of students able and de- 
termined to spend years in preparation 
for ophthalmic practice; and now equal 
opportunities are being opened to 
larger numbers by systematic courses 
including work in fundamental 
branches, like anatomy, histology, 
physiology and pathology of the eye 
and related parts, with abundant clin- 
ical work for those who have prepared 
to profit by it. Such a complete course 
of one year has been offered for four 
years by the University of Pennsyl- 
vania, and is now offered by the Chi- 
cago Postgraduate Hospital and Medi- 
cal School, which utilizes the great 
ophthalmic clinical service of the Cook 
County Hospital. 

In Vienna, the Minerva Book Store 
has published an account of the grad- 
uate courses offered in the Allgemeines 
Krankenhaus and in the two Eye 
Clinics. But this refers to the Ameri- 
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can Medical Association of Vienna, as 
the source for detailed information 
with regard to the courses given in 
English. We note that the special in- 
tensive two months course given in 
English the last two years was not 
given in 1924. Perhaps the difficulties 
of arranging such a course, dependent 
on the full cooperation of the English 
speaking teachers in both clinics, was 
greater than those outside could appre- 


E 


ciate. 


BOOK NOTICES. 


Comunicaciones del Hospital Oftalmo- 
légico, Buenos Aires, 1923. Paper, 
107 pages, 1 colored plate, 17 illus- 
trations. 

This annual Report of the Ophthal- 
mological Hospital, is the sixth pub- 
lished, and contains seven original pa- 
pers, a resumé of the monthly meet- 
ings of the Ophthalmological Society 
of Buenos Aires and some abstracts. 
The first article describes the opening 
of the new building of the Hospital, in 
a suburban part of the City, where 
the bed capacity has been increased to 
120. During the year 1922, 22,852 new 
patients were recorded, 2,258 opera- 
tions performed, and between 500 to 
600 patients examined daily. 

Besides the Ophthalmic Services, 
the Laboratory and Pharmacy, new 
Departments of radiology, medical and 
surgical clinics, oto-rhino-laryngology 
and dermatology will be opened as 
annexes to the hospital, for the com- 
plete examination and treatment of the 
patients. 

The origina! articles in the journal 
are: Colored vision and its anomalies 
by Dr. F. J. Soriano; an exhaustive re- 
view of the subject, and critique of the 
many theories advanced for explaining 
the physiology of vision and its patho- 
logic changes. 

Drs. Marque and Oyenard. A case of 
amaurotic family idiocy, in a child, a 
son of a Russian Jew immigrant. This 
disease is very rare in Buenos Aires. 
Dr. A. Oyenard. Frequency of tra- 
choma in Buenos Aires. The records of 
the “Ophthalmological Hospital during 
the last 15 years, for 200,000 patients 
observed, show a great decrease of tra- 


choma. In the year 1908 the proportion 
was 9.6%, while in 1923 it came down 
to 2.3%. The average of these 15 years 
is 3.9%. 

This marked reduction must in part 
be attributed to the world war, which 
cut down the amount of the immigration 
considerably. Before 1914 the percent- 
age was 7.7%, and gradually came down 
to 2.2% in 1922, with a new slight in- 
crease in 1923-24. Good hygienic sur- 
roundings, undoubtedly superior in 
Buenos Aires to those of the original 
countries of the immigrants, may also 
account for the checking of the infection 
in the city. 

Dr. L. M. Echavarria. Ocular com- 
plications of sinusitis. Report of two 
cases of frontal and maxillary sinusitis 
with optic nerve involvement. 

Dr. E. Adrogué. Alcohol and tobac- 
co amblyopias. The author calls atten- 
tion to the increase of these diseases in 
Buenos Aires. Of 205 cases of optic 
nerve diseases, 48 were due to toxic 
causes. That gives for 23,633 new pa- 
tients in the year 1922, the proportion 
of 0.2%; still inferior to 0.5% found by 
Sattler in the Koenigsberg Clinic. 

Adrogué considers the tobacco poison- 
ing as the principal factor in his cases, 
the alcohol habit being a predisposing 
cause, and advocates barring from the 
market the tobaccos of inferior quality, 
when the percentage of nicotine goes 
above certain limits; and also when the 
moisture they contain is higher, prevent- 
ing a perfect combusticn. - 

Dr. E. Adrogué. Cholesterin crystals 
in the anterior chamber. In an eye 
affected with complicated cataract, pos- 
terior synechiae and atrophy of the iris, 
the anterior chamber was filled with 
numberless small crystals which strongly 
reflected the light. With the slit lamp 
these crystals show the circulation of 
the aqueous perfectly. There is a cur- 
rent behind the cornea moving down- 
ward, and ancther near the anterior sur- 
face of the iris going upward. Puncture 
of the antericr chamber showed the 
crystals to be formed of cholesterin. 

Dr. E. Adrogué. Retinitis pigmentosa 
without pigment. Man 28 years old with 
hemeralopia and great concentric con- 
traction of the fields. With the ophthal- 
moscope the retina appears gray all over 
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the fundus; two or three irregular pig- 
mented spots showing in the periphery ; 
and postretinitic atrophy of the papilla, 
with thread like vessels. With red 
free light the picture is very inter- 
esting. The retina has a well defined, 
atrophic, grayish white aspect from the 
periphery to the center, with small spots 
of a darker color and small whitish re- 
flexes. Around the macula there are 
other more characteristic reflexes due to 
folds of the internal limiting membrane 
of the retina, shown in an interesting fig- 
ure. These folds disappear in the ma- 
cular region in which there are isolated 
irregular reflexes. The fovea is in- 
creased in size and has a peculiar gran- 
ular appearance, due probably to a be- 
ginning cystoid degeneration. 
M. U. T. 


Handbuch der biologischen Arbeits- 
methoden. Edited by Geh. Med.- 
Rat. Prof. Dr. Emil Abderhalden. 
Abt. V. Methods of Examining 
the Functions of the Various Or- 
gans of the Animal Organism. 
Paper, 280 pages, 172 illustrations, 
5 tables. Urban and Schwarzen- 
berg, Berlin and Vienna, 1924. 


I. Refraction, Visual Acuity, Ac- 
commodation and Anomalies of 
Refraction of the Eyes. C. A 
Hegner, Lucerne. 118 pages. 

II. Determination of Refraction. 
Hugo Wolff, Berlin. 14 pages. 
III. The Course of Rays in the Eye 
and in Medico-Optical Instru- 
ments. Moritz von Rohr, Jena, 

148 pages. 

These three sections are of the 
Handbook form, Lieferung 138, and 
are part of the volume on the Light 
Sense and the Eye, of which three 
parts have already appeared. For a 
proper understanding of the present 
one, a knowledge of German must be 
supplemented by a good working 
knowledge of higher mathematics. 
This is especially true of I and III. 
For those so equipped, this publica- 
tion will prove of the greatest value, 
especially since the numerous illustra- 
tions aid materially in the understand- 


ing of these complicated subjects. 
Part II is not, as its title would 
seem to indicate, a description of 


methods of testing the eye, but insteaq 
deals with only a part, the objective re. 
fraction. The greater part is devoted 
to skiascopy, and 5 tables, 4 colored, 
show the course of the rays during this 
method of examination. 


C. 


Lighting in Relation to Public Health, 
Janet Howell Clark, Associate 
Professor of Physiological 
Hygiene and Public Health of the 
Johns Hopkins University. 192 
pages, 67 illustrations, 38 tables, 
Cloth. Published by Williams 
and Wilkins Co., Baltimore, Md,, 
1924. 


The author states that the book 
gives, in a condensed form, the sub- 
ject matter of a course which she has 
been giving at the Johns Hopkins Uni- 
versity. It is a nontechnical, but 
scientific discussion of an important 
factor in the school, hospital, factory, 
office, store and on the public highway. 
There are 15 chapters, as follows: I. 
Units and Standards, 5 pages; II. The 
Measurement of Illumination, 6 pages; 
III. The Development of Illumination, 
11 pages; IV. Reflectors, 19 pages; V. 
Sufficient Illumination, 13 pages; VI. 
Glare, 11 pages; VII. Best Conditions 
for Visual Efficiency, 8 pages; VIII. 
Lighting of Schools, 10 pages; IX. 
Factory Lighting, 19 pages; X. Other 
Interior Illumination, 6 pages; XI. Ex- 
terior Lighting, 8 pages; XII. Occupa- 
tional Eye Diseases from Low IIlu- 
mination, 9 pages; XIII. Pathologic 
Effects of Radiant Energy on the Eye, 
12 pages; XIV. Occupational Eye Dis- 
eases Attributed to Excessive Light 
and Heat, 15 pages; XV. Protective 
Glasses and Glasses for Refractive 
Errors, 8 pages. 

Oculists continually preach more prop- 
er illumination and protection of eyes of 
pupils and workers, but how many, if 
suddenly called upon, could furnish 
the necessary information to carry out 
their recommendations—or for that 
matter could turnish the recommenda- 
tions in a concise, workable form? 
Failing that knowledge from _ indi- 
vidual study, to what source can he go 
for the information? With the pub- 


lication of the present book, the latter 
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uestion, at least, is answered. Even 
then, the searcher will find it necessary 
to do some hard studying, but the re- 
sults will repay him for his labor. 

The majority of oculists will be most 
interested in Chapters VII, and XII— 
XV inclusive. Quoting a few of the 
points brought out: “The eye fatigues 
least under the following systems in 
order of preference (a) total indirect, 
(b) semiindirect with dense globe, 
(c) direct with filament hidden and 
brilliant lining or reflector dulled at the 
edge to reduce the glare.” “The de- 
velopment of myopia...... is attrib- 
uted as a rule, to a combination of 
hereditary tendency and overuse of the 
eye, the strain from overuse being 
greater when the eye is used in a poor 
light.” “Wave lengths shorter than 
313 are completely absorbed by the 
eye media before they reach the retina, 
and wave lengths between 400 and 
313up are partly absorbed, and the ab- 
sorption of this energy in the eye 
media results in photoelectric and 
photochemical changes which are apt 
to be injurious to the eye.” “Wave 
lengths greater than 760» (infrared) 
do not produce vision, and when they 
are absorbed by the eye media, the 
energy is transformed into heat.” 
“There is no evidence of immediate 
and direct injury to the eye from heat, 
except in eclipse blindness.” The dis- 
eases attributed to light and heat are 
cataract and eye trouble in the motion 
picture industry. The work concludes 
with a discussion of protective glasses 
for ultraviolet rays, for visible light, 
and for infrared rays. 


The Ophthalmic Year Book, Volume 
XX. Edited by Edward Jackson 
and William H. Crisp, with the 
assistance of 34 collaborators. 
Cloth, 433 pages, 17 illustrations. 
Chicago, The Ophthalmic Pub- 
lishing Co. 

In 1899, Lea Brothers & Co., of 
Philadelphia, started a four volume, 
annual review of medicine and sur- 
gery, under the name of “Progressive 
Medicine.” In the second volume of 


each year, 75 pages were assigned to 
ophthalmology. 


Because the interest 


of the general medical profession in 
ophthalmology did not seem to justify 
giving it more, in 1904, the space given 
for this part of the work was cut to 25 
pages, the support received not meeting 
the outlay required by the original plan. 

Five years reviewing of the world’s 
literature relating to our specialty had 
shown the great value, to the special- 
ist, of having such literature somewhat 
at his command. No acquaintance 
with text-books, no training in what 
had been the general knowledge and 
practice of the specialty, could pos- 
sibly takes its place. To give oppor- 
tunity for such acquaintance with the 
literature, the Ophthalmic Year Book 
was started and has been kept up. 
The financial cost has always been 
greater than the receipts from the 
book. But the editors and collabo- 
rators have had the advantage of their 
own better knowledge of the litera- 
ture, to compensate for the time and 
labor entailed in preparing such a 
work. 

The first volume, in 1904, consisted 
of 260 pages. The size of page was 
enlarged and the number grew, until 
Volume VIII, 1911, had 455 pages. 
Then an interval of eighteen months 
ensued between issues, and Volume 
IX, reviewing the literature of nearly 
two years, had 518 pages. For this vol- 
ume, there were nine collaborators. 
The subscription price was repeatedly 
increased, but still left a deficit for 
actual printing and binding of the vol-~* 
ume. From 1912 to 1917, the Year 
Book received important financial as- 
sistance from the Knapp Memorial 
Fund, of the Section on Ophthal- 
mology of the American Medical As- 
sociation. Its size reached the max- 
imum of 545 pages in 1915. 

With the consolidation of American 
ophthalmic publications, to form the 
AMERICAN JOURNAL OF OPHTHALMOL- 
ocy, the Year Book page was enlarged 
to conform to that of the new journal; 
and the Year Book appeared as a sup- 
plement, paged independently, of the 
Journat. In 1919, the Year book was 
published as a periodical, in quarterly 
parts; and, to gain admission to the 
mails as a periodical, had to be given 
the name “Ophthalmic Literature.” 
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However, in 1923, the desire of sub- 
scribers to have it in the form of a 
bound, annual volume, led to the re- 
sumption of nearly its original form, 
except that the larger journal page has 
been continued. 

This sketch of its history seems ap- 
propriate, now that 20 volumes, cover- 
ing 21 years cf the literature have been 
issued; and the editorial management 
has passed to the hands of Dr. Crisp: 
the former editor taking, what he 
hopes will be a useful place, among the 
collaborators. 

It is within the bounds of modera- 
tion to say that the present volume is 
the best that has yet been issued. 
There is a better selection of matter 
to be used, there is less that will in a 
few years be proved of little value and 
properly forgotten. The survey of 
the world’s literature has been more 
complete; the different sections have 
been more carefully prepared for pub- 
lication. Partly, this is due to more 
and better working collaborators; 
partly to the expenditure of more time 
and energy by the new editor, than 
was possible for his predecessor. 

Improved quality in the work must 
compensate for the delay in its appear- 
ance. No one, not engaged in editing 
such a publication, can imagine the 
number of delays that may arise. 
They begin with the difficulties of se- 
curing the publications to be reviewed 
by the collaborators, accumulate thru 
the inability of the collaborators and 
editor to exclude all other matters that 
claim their time and attention, appear 
in delays of mails, composing room, 
proof reading, press work and binding. 
It is to be hoped that persistent effort 
will reduce them, so that in the future 
the volume can be issued near the 
middle of each year. So long as it con- 
tinues to come, its appearance will be 
welcome. E. J. 


Die Krankheiten der Augenlider. 
Ludwig Schreiber, Professor in 
Heidelberg. Paper, 618 pages, 


139 illustrations. 
Springer, 1924. 
This book is published as a part of 
the third edition of the Graefe- 
Saemisch “Handbuch der gesamten 


Berlin, Julius 


Augenheilkunde” under the editoriaj 
supervision of Th. Axenfeld and A 
Elschnig. It is based on the work of 
J. Michel, which constituted Chapter 
4 of Volume 4 of the original “Hand. 
buch.” But it has been well revised 
and is the most up-to-date and com. 
plete monograph upon its subject that 
now exists in any language. 

It is arranged in four parts: A, Dis. 
eases of the Skin of the Lids, 383 pages, 
B. Diseases of the Tarsus, 47 pages: 
C. Diseases of the Muscles and Nerves. 
120 pages; D. Position, Form, Size and 
Variations of the Palpebral Fissure, 40 
pages. The completeness of the work 
may be appreciated by giving the list 
of headings in part: A. I. Disturbance 
of Circulation. II. Inflammations. 
III. Abnormalities (Hyperkeratosis 
and Parakeratosis). IV. Hypertrophy. 
V. Atrophies and Degenerations. VI. 
Dystrophy. VII. Pigment Anomalies. 
VIII. True Tumors (Blastoma). IX. 
Dermatomycoses. X. Protozoan Dis- 
eases. XI. Diseases of the Glands and 
Cilia of the Lids. Under each of the 
headings are subheadings, giving sys- 
tematic arrangement to the large num- 
ber of conditions considered. 

This systematic arrangement, with 
a full table of contents, makes it rather 
easy to locate the part of the book in 
which any particular condition is likely 
to be mentioned. In this volume, 
there are also good alphabetic indexes 
of subjects and authors’ names. There 
are almost no apparent omissions of 
what might have been included. Even 
border-line topics are mentioned, that 
in a complete system of medical liter- 
ature would be classed under general 
conditions; such as trichina and other 
parasites, myasthenia gravis, favus, 
etc. The subject of blastomycosis of 
the lids has never received the atten- 
tion in Germany that its practical im- 
portance in some parts of the world 
would justify. But in this book it re- 
ceives a valuable if still inadequate 
notice. 

At the conclusion of each topic, a 
bibliography is appended. hese 


bibliographies aggregate over 65 pages 
and constitute an extremely valuable 
part of the book. They include over 
2,000 titles; and the names of the 
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authors here mentioned are not in- 
cluded in the index of authors’ names 
which gives only those whose observa- 
tions and views have been quoted in 
the text. The bibliographies are 
arranged chronologically ; a paragraph 
being given to each year in which 
some paper has been published on that 
articular subject. 

The book is illustrated chiefly with 
reproductions of photographs of cases 
and microscopic sections illustrating 
the pathology of the conditions de- 
scribed. Of the illustrations, 36 are in 
colors; and 42 are new, in this edition, 
having been supplied by cases from 
the University Eye Clinics at Heidel- 
berg and Prague. They are not col- 
lected on plates away from the text 
relating to them, but are all printed on 
the same pages with the letter press 
relating to the case or condition illus- 
trated. 

Schreiber’s book will be welcome to 
all German reading ophthalmologists. 
It well sustains the reputation of the 
Graefe-Saemisch “Handbook” as the 
greatest collection of monographs re- 
lating to ophthalmology to be found in 
any language. J 


CORRESPONDENCE. 


Test for Abducens Paralysis. 

To the Editor: While listening to Dr. 
Gifford’s interesting paper at the Mon- 
treal meeting of the Academy, I was re- 
minded of a point in connection with the 
diagnosis of paralysis of the external 
rectus muscle in small children that has 
been of value to me. I did not mention 
it in discussion because I thought it was 
probably familiar to the Fellows, but 
after the session I did speak of it to 
several to whom it did not seem familiar 
and a short note of it is probably worth 
printing. 

It has occurred to me a number of 
times in examining a small child with a 
convergent squint that I was unable to 
get the patient to turn the eye as de- 
sired, and therefore it was difficult to 
tell whether or not the condition was the 
ordinary concomitant squint or a pa- 
ralysis of the external rectus. In such 
circumstances the function of the muscle 
can readily be investigated by applying 


the caloric test for functional activity of 
the labyrinth. If the ear on the side to 
be tested is douched with either hot or 
cold water, a lively nystagmus is excited, 
provided of course that the muscles are 
capable of functioning. The test is con- 
clusive, easily applied and involves no 
question of cooperation on the part of 
the patient. Its limitations are more 
theoretic than real, for while destruc- 
tion of the labyrinth would invalidate the 
test, in the cases in which it is desired to 
apply it for this purpose the labyrinth 
would rarely happen to be dead. 

The caloric test and its resultant 
nystagmus are of course perfectly 
familiar to every one. It is this particu- 
lar use which can be made of the test 
that may not be so generally known. 

E. C, 

Memphis, Tenn. 


Angioma of Orbit. Electrocoagulation. 


To the Editor: 

The additicnal data and remarks re- 
garding the case published last month 
in the A. J. O., Vol. 7, p. 946, will add 
to its interest. 

An _ additional pathologic report 
has been made by Dr. Eugene J. Asnis 
as follows: 

Growth in orbit consisting of brownish 
black irregular masses varying in size 
one cm. to one and a half cm. Portion 
of the growth appeared dense and cal- 
careous. 

HIsToLoGy IN DETAIL: The histologic 
picture presented a dense matrix of 
connective tissue; embedded within 
were numerous dilated blood vessels. 
The dilated veins varied in size, some 
being small, others enormously dis- 
tended. Some cf the vessels were 
filled with thrombi, the latter showing 
various stages of organization and cal- 
cification. While the major portion 
of the growth is of a simple cavernous 
angioma type, tliere are evidences in 
certain areas of the microscopic field 
of proliferation of the endothelial cells. 

Dr1aGnosis: Cavernous angioma show- 
ing tendencies to endothelial prolifer- 
ation. (Cavernous angioendothelioma). 

In view of the fact that radium has 
been utilized occasionally in angioma- 
tous degeneration of the orbital blood 
vessels, I have asked Dr. Wm. L. 
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Clark to permit me to add to the above 
report his reasons for prefering elec- 
trocoagulation and I herewith append 
Dr. Clark’s reply. 

“Electrocoagulation was used in this 
case in preference to radium for the 
following reasons. 


1. After comparative studies cover- 
ing a period of many years electro- 
thermic methods have been found 
more efficacious than radium in large 
cavernous angicmata. 

2. The malignant changes as re- 

orted by a most capable pathologist 

indicated that a radical procedure 
should be chosen and the electrocoag- 
ulation method fulfilled this require- 
ment. 

3. The patient was suffering much 
pain, that the reaction following ra- 
dium treatment would increase rather 
than diminish. The pain is relieved 
by coagulation. 


4. Radium in sufficient dosage to 
influence the lesion, would undoubt- 
edly cause necrosis of the orbital 
bones. This is entirely avoided by the 
electrocoagulation method if the oper- 
ation is performed correctly. 


5. The fibrosis resulting from ra- 
dium treatment would cause great 
pain for an indefinite period, and re- 
currence of the malignancy would be 
more likely than following electroco- 
agulation. 

6. The result has justified the 
means, and radium certainly could not 
be depended upon to accomplish such 
a result. 


7. As one of the pioneers in the 
use of radium, which has been found 
to be invaluable in many lesions, I can 
definitely recommend electrocoagula- 
tion in preference to it in orbital angi- 
omata, or in any condition where com- 
plete exenteration is indicated.” 


G. Oram RING. 
Philadelphia, Pa. 


Corneal Dystrophy with Diabetes. 
To the Editor: 

In. the October, 1924, number of The 
American Journal of Ophthalomology, 
on page 762, I am quoted by Dr. Lloyd 
B. Whitham, of Baltimore, Maryland, 


on “Dystrophy of Cornea and Diabetes” 
as making in Case 2, W. M. H. a diag- 
nosis “fibrous ulcer of the cornea” 
This statement was probably given Dr. 
Whitham by the patient, and is as re. 
liable as the usual report by a patient of 
one physician’s statement during cop. 
sultation with another physician. My 
diagnosis was kerato-irido-cyclitis, ang 
seemed to be borne out by the 
distress of the patient from the pho- 
tophobic, lacrimating left eye, the lids 
of which were swollen ; conjunctiva, both 
palpebral and bulbar, markedly inflamed, 
marked circumciliary injection; cornea 
hazy and entire structure involved, its 
anterior surface roughened and oily in 
appearance, and well marked deposits on 
Descemet’s membrane; pupil irregular- 
ly dilated by the atropin solution in use 
by the patient when he consulted me; 
tension to fingers soft. A urinalysis 
disclosed sugar six per cent, acetone 
slight excess; diacetic acid, none; al- 
bumin, trace; hyalin casts, few. The 
dental radiographs were reported to 
show alveolar absorption of all teeth, and 
periapical absorption of lower right 
second bicuspid. A note on my record 
card states “good deal of shadow all 
around and along tooth” extracted. 

I feel that my request to have the mis- 
quotation corrected is in line with your 
endeavor to publish a journal of help 
and interest tc us all, containing state- 
ments of scientific fact. 

Calvin E. Williams. 
New York City. 


(Dr. L. B. Whitham writes: 

“The diagnosis ‘fibrous ulcer of the 
cornea’ was simply a part of the patient’s 
history, as given by himself and was, for 
this reason, purposely put in quotation 
marks. In fact his whole history was so 
naively described that I tried to adhere, 
as closely as possible, to his actual word- 
in. It appealed to my sense of humor, 
particularly when he consulted another 
oculist who advised enucleation and was 
so frightened that he never returned. 

“Often in my own experience, after 
having taken great pains to describe and 
explain matters to my patients, I have 
been ‘flabbergasted’ to hear that they 
have quoted me quite ignorantly and in- 
correctly.” ) 
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Maddox, Ernest E. Arrow Test for 
Astigmatism. Brit. J. Ophth. v. 8, 
1924, p. 318. 

The arrow makes an excellent test 
object, when printed on a rotating disc, 
for locating the axis of astigmia, both 
by means of its feathers, and by the 
two barbs of the arrow head. Some 
eyes are more sensitive in comparing 
groups of lines than single lines while 
other eyes too rapidly experience chro- 
matic sensations from the former to 
make them of service for testing. To 
use the test the patient need only wear 
the spherical lens (arrived at by ret- 
inoscopy or otherwise) which makes 
one meridian emmetropic and the re- 
mainder myopic, in other words the 
highest plus (or weakest minus) lens 
compatible with best vision of the test 
types. Then the inverted fan will 
show approximately where to place 
the arrow to start with. Its point 
thould touch the blackest spoke of the 
fan, or occupy the middle of the black- 
est group. If the brightest spokes are 
scattered in different parts of the fan 
the astigmatism is “irregular,” and the 
case more suitable for the test type 
only. The arrow should then be turned 
in the direction of the clearest feather, 
or the faintest barb, till the two sides 


agree in clarity. 


Blatt, Nicolas. Cyclodialysis. Ann. 
a, e Clin. Ocul. v. 51, 1923, p. 

Thirty-eight cases of simple glau- 
coma were operated by cyclodialysis. 
Many of these patients were carefully 
observed over a period of two years, 
and none less than one year. In no 
case did the author note any of the dis- 
advantages referred to in the litera- 
ture as accompanying the trephining 
methods, such as postoperative cat- 
aract, late infection, iridocyclitis, ret- 
inal hemorrhages, etc. The technic 


employed was that described by Salus 
in June, 1920, with the difference that 
Blatt, while withdrawing the spatula 
imparted to this instrument fairly wide 


ropolitan Building, St. Louis, Mo. Only important papers will be used in this depart- 
hers of interest will be noticed in the Ophthalmic Year Book. 


lateral movements in the supraciliary 
and suprachoroidal space, m order tc 
divide as many ciliary nerves as pos- 
sible. The complications which super- 
vened in the course of the operation, 
such as hemorrage into the anterior 
chamber, iridodialysis, pearling of the 
vitreous body in the scleral wound, 
were mostly harmless and little dan- 
gerous incidents, which rapidly passed 
off. The end results at the termina- 
tion of the period of observation were, 
as regards acuity of vision, as follows: 
improved 22 cases, unchanged 19, 
worse 9; as regards field of vision: 
improved 16, unchanged 26, worse 8. 
The cases which presented a very de- 
fective field of vision before operation, 
as well as those with marked hem- 
eralopia, became rapidly worse with re- 
spect to visual acuity after operation. 
Blatt considers cyclodialysis indi- 
cated in all those cases of simple glau- 
coma in which diminution of the visual 
field or progressive loss of sight, can- 
not be prevented with miotics. In 
order to elucidate the problem of the 
way in which cyclodialysis accomplishes 
the reduction of tension, we must consid- 
er the neurogenic view of the glaucoma 
question. Ciliary ganglion, ciliary nerves, 
the ciliary plexus in the ciliary body and 
the nerve endings which Seidel has shown 
to exist between the cells of the cili- 
ary epithelium form the terminals of 
the central regulating apparatus which 
transmits to the ciliary body a con- 
stant stimulus which allows the intra- 
ocular secretion to keep step with the 
conditions of intraocular pressure. 
Possibly the tension reducing effect 
of cyclodialysis is brought about 
through destruction and solution of 
continuity of the ciliary nerves of the 
suprachoroidal and _ supraciliary  tis- 
sue. The unknown general ftactor, 
whether it be of nervous origin or con- 
nected with the internal secretions, 
persists of course, but is no longer in 
a position to exercise its harmful local 
action on the eye when a break has 
once been made at some point in its 
path. St. John. . 
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Hamburger, C. New Treatment of 
Glaucoma. Klin. M. f. Augenh., 1924, 
v. 72, p. 47. 

Glaucoma, as far as it is due to pare- 
sis of the sympathetic nerve (the 
vasoconstrictors), i. e, to a_ uveal 
“flood,” is favorably influenced: (1) 
By subconjunctival injection of epine- 
phrin because this drug stimulates the 
sympathetic and restores the vascular 
tonus and thus empties the choroid, 
which acts with the iris and ciliary 
body as a large water cushion. (2) 
By subsequent instillation of eserin. 
because miotics drive the blood with- 
in the eye forward, unfold the iris and 
increase the absorbing surface at a 
time when the adrenalin mydriasis re- 
cedes. Thus, also, the therapeutic ef- 
fects of operations are explained. They 
do not produce fistulization but hy- 
peremia and congestion of the anterior 
segment, whereby the large posterior 
water cushion is automatically re- 
leased. 

Hence, the following indications: 
If the miotics fail, epinephrin injec- 
tions are to be resorted to, and if the 
combination of epinephrin and miotics 
fail, operation is indicated. 


Preziosi, C. The Electrocautery 
in the Treatment of Glaucoma. Brit. 
J. Ophth., v. 8, 1924, p. 414. 


The author summarizes some of the 
salient points in dealing with simple 
glaucoma. He refers to de Wecker’s 
having grasped the importance of the 
filtration of aqueous under the con- 
junctiva. To this end the Lagrange 
and subsequently the Elliot trephin- 
ing operations were devised. The con- 
tributor conccived the idea of doing 
away with the cutting instruments 
and establishing a fistulous drainage 
between the anterior chamber and the 
subconjunctival tissue by means of 
the electrocautery. A conjunctival flap 
is laid over the cornea. 
nea is split in two layers for 1.5 mm. 
With an electrocautery, heated to red- 
ness and directed toward the filtration 
angle, the tissues are touched lightly 
several times until the aqueous starts 
flowing. The conjunctival flap is re- 
placed. The cautery is of platinum 


wire 1 mm. in diameter at the point. 


The cor-: 


The author claims the following aq 
vantages. Simplicity of technic: 
impossibility of injuring deep struc. 
tures in those cases where the base 
of the iris is extensively attached to 
the posterior surface of the cornea; 
ease of perforation of anterior cham. 
ber; slow emptying of the anterior 
chamber; absolute asepsis. Iridectomy 
is not performed so fragments of iris 
cannot remain entangled in the sclero- 
corneal aperture. Notes of three pa- 
tients operated upon are given. 


D. F. H. 


Rochat, G. F. and Mulder, W. Pro. 
gressive Atrophy of Iris with Glav. 
coma. Brit. J. Ophth., v. 8, Aug. 1924 
p. 362. 


Knowledge concerning this disease 
is quite meager because of its infre- 
quency, slow course, absence of pain 
and the rarity of an opportunity for 
microscopic study. In such studies as 
have been made, no signs of inflam- 
mation were observed. A _ division 
of opinion exists as to _ whether 
atrophy of the iris is primary or 
secondary to a slowly progressive glau- 
coma. The eccentricity of the pupil 
may be the result of a circumscribed 
shrinking of the iris but is perhaps just 
as well explained by assuming a pri- 
mary atrophy of the iris, the pupil 
being drawn to the side where the iris 
is less atrophic, simply as the result 
of a disturbance of the equilibrium. 
The authors report a case which they 
were able to observe from the begin- 
ning. The eyes of a woman, aged 41 
years, were normal in every way ex- 
cept for a displacement of the pupil 
out and a rarefaction and vertical elip- 
tical hole in the iris stroma on the nasal 
side. The eye was again observed six 
years later at which time it had be- 
come blind. There was a + 2 tension 
and a deep excavation of the disc. The 
entire nasal half of the iris was oc- 
cupied by a large hole. The eye was 
enucleated and submitted to a micro- 
scopic examination. The eye was 
functionally normal at the time of first 
observation when there already exist- 
ed a marked degree of iris atrophy: 
It existed before a trace of glaucoma 
could be detected. Secondly, the case 
showed clearly that the displacement 
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of the pupil could not have been the 
effect of a primary atrophy of some 
adjacent part of the iris, for tho at 
the time of the first examination the 
hole in the iris was not very large, 
the pupil was already markedly pulled 
to one side. From the pathologic ex- 
amination, as well as the clinical data, 
one gets the impression that the prin- 
cipal factor in the process was the 
soldering together of the root of the 
iris with the periphery of the cornea, 
beginning at a circumscribed spot and 
leading to displacement of the pupil. 
Fight references and three illustra- 


tions accompany the contribution. 
D. F. H. 


Jess, A. Glaucoma in Chalcosis of 
the Eye. Klin. M. f. Augenh., 1924, 
v. 72, p. 128. 

Within the last five and one-half 
years, Jess observed thirteen cases of 
chalcosis (deposit of copper in the tis- 
sues) of the eye after injuries by 
pieces of brass. From his experience, 
he was inclined to consider the prog- 
nosis of slow  chalcosis as_ fav- 
orable and, on account of the 
difficult extraction of the general- 
ly minimal chips from the vitreous and 
fundus, abstained from operative pro- 
cedures. This conservative stand- 
point may, however, have to be aban- 
doned, since in two cases the eyes were 
lost from purulent iridocyclitis five 
years after the injury. The clinical 
history of a man, aged 49, is related 
whose left ye was injured in 1916 by 
the explosion of a hand grenade, and 
a piece of brass was lodged behind the 
lens. After a few years the eye be- 
came blind without causing pain or in- 
flammation. When seen by Jess, it 
showed intense, internal chalcosis and 
absolute glaucoma. 

C. 


Jess, A. Aluminum in the Eye. Klin. 
M. f. Augenh., 1924, v. 72, p. 133. 

A man, aged 40, sustained an injury 
of both eyes by the explosion of a 
porous aluminum shell. One eye re- 


covered entirely but the other showed 
a large piece of aluminum in the iris 
and numerous smaller particles, on the 
iris and Descemet’s membrane, of a 


luster of silver. The foreign bodies 
were well tolerated and, excepting 
slight depigmentation of the pupillary 
margin, there were no changes ‘after 
two years. V. = 5/5. The case 
showed the relatively small danger of 
injuries by aluminum. Jess corrobo- 
rated this in experiments on animals. 


C. 


Kassner, H. Ocular Complications 
as Late Sequels of Encephalitis Le- 
thargica. Klin. M. f. Augenh., v. 72. p. 
59, 1924. 

From Jan. 1, 1921, to the end of Feb- 
ruary, 1923, fifty cases of postenceph- 
alitis with eye symptoms were ob- 
served at the clinic. The following 
abnormalities were noted: 1. Dis- 
turbance of motility and paresis of the 
exterior ocular muscles, associated 
and dissociated paralyses of fixation; 
ptosis; facial paresis. 2. Sluggish 
pupillary reaction; irregular pupils; 
anisocoria; paresis of accommodation. 
(The tests were made with the pupil- 
loscope of von Hess.) 3. Affections 
of the fundus. 

In most cases, two or more symp- 
toms were found. The ocular compli- 
cations, which were observed four 
years after the encephalitis, mainly 
concerned. the exterior and interior 
muscles. The optic nerve was rarely 
affected. In no case was the vision 
changed by the encephalitis. Much 
similarity was observed in the final 
stage. These cases mostly show typical, 
irreparable, anatomic changes, chiefly 
in the nuclei of oculomotor and ab- 
duceiis in the pons and floor of the Syl- 
vian aqueduct. 

C. 


Chambers, E. R. Paralysis of Di- 
vergence in Encephalitis Lethargica. 
Brit. J. Ophth, v. 8, 1924, p. 417. 

A girl, aged 19 years, following cer- 
tain head symptoms complained of a 
diplopia when looking at distant ob- 
jects. It was hardly present in near 
vision. The diplopia at three meters, 
in the six cardinal directions of gaze 
showed it to be homonymous with erect 
images, the unusual feature being that 
there was no alternation in the rela- 
tive position of the two images in any 
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of the six cardinal directions of gaze. 
A secofid examination carried out at 
five meters, showed the two images to 
be further apart than they were when 
the examination was performed at 
three meters from the patient, but 
again, their relative positions remained 
the same in the six cardinal directions 
of gaze. On approximating the can- 
dle to two feet from the patient, the 
diplopia ceased to exist in all six car- 
dinal directions of gaze. This case 
could not have been one of paresis of 
any individual muscle as there was no 
increase in the distance between the 
images in the direction of action of 
any muscle, nor could spasm of ac- 
commodation produce the above type 
of diplopia, as in this case the double 
vision would increase as the object 
was brought nearer the patient and 
diminish the further it was removed. 
The condition appears to be due to 
paralysis of divergence. 
D. F. H. 


Hepburn, L. Classification of Di- 
seases of the Choroid. Brit. J. Ophth., 
v. 8, 1924, p. 401. 


The author submits a new nomen- 
clature for diseases of the choroid in 
place of the older and more obsolete 
classification now in vogue. Instead of 
the present descriptive regional meth- 
od, e. g., macular diseases, choroiditis 
juxtapapillaris, etc., the author bases 
his classification on the admirable path- 
ologic and clinical work which has 
been carried on during the past twenty 
years. They fall into five groups; in- 
flammatory; vascular; degenerative; 
congenital; new growths. 

1. Where there is a large or small 
edematous patch accompanied by sud- 
den lowering of the visual acuity, vit- 
reous opacities and keratic precipitates, 
followed by the formation of fibrous 
tissues of varying amount with many 
coarse masses of gross pigmentation 


and sometimes vessels crossing the 
floor of the scar, the pathologic ¢op. 
dition producing it is inflammatory in 
origin. 

2. Where the pigmentary changes 
are of a fine granular type and the 
choroidal disturbance, tho decided, jg 
of a somewhat indefinite character, 
accompanied by variable visual acuity 
with no vitreous opacities and no 
keratic precipitates, the pathologic cop- 
dition producing it is of vascular 
origin, either complete or partial cut- 
ting off of the blood supply, an old 
hemorrage, etc. 

3. When we find white or whitish 
yellow areas, never very large and 
sometimes quite minute, surrounded 
by a perfectly even, well defined bor- 
der of pigment which is not excessive, 
with no choroidal disturbance around 
it, the condition is one of hyalin de- 
generation probably of the membrane 
of Bruch. 

4. When there is a pearly white 
patch with absence of vessels crossing 
the floor of it, and a narrow fringe of 
pigment round a well defined margin 
with no choroidal disturbance beyond 
the actual defect, the probability is 
that the condition is congenital in 
origin. 

5. The characteristic features of a 
new growth are: the raised choroidal 
swelling, often with a well defined non- 
edematous border, and whatever pig- 
ment there is, is indefinitely mixed up 
with the main mass; there is frequent- 
ly an ordinary detachment, namely, 
separation between the neuroepithel- 
ial layer and the pigment epithelial 
layer, somewhat in the neighborhood 
of the growth, and, if the case can be 
safely watched, a gradual increase in 
the size of the swelling is noticed. The 
presence of new vessels helps the 
diagnosis. Four illustrations accom- 
pany the contribution. 

D. F. H. 
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Personals and items of interest should be sent to Dr. Melville Black, 424 Metropolitan 
Building, Denver, Colorado. They should be sent in by the 25th of the month. The follow- 


ing gentlemen 


uffalo; Dr. H. Alexander Brown, San Francisco; Dr. 


have consented to supply news from their respective sections: Dr. Edmond E. 


V. A. Chapman, Milwaukee; 


B 
agg ert Fagin, Memphis; Dr. M. Feingold, New Orleans; Dr. Wm. F. Hardy, St. Louis; 


Dr. Rob 

Dr. Geo. F. 
Low 
Minneapolis; Dr. 


Virden, New York City; Dr. John O. McRe-nolds, Dallas, Texas; Dr. 


Keiper, LaFayette, Indiana; Dr. George H. Kress, Los Angeles; Dr. W. H. 
ell, Boston; Dr. Pacheco Luna, Guatemala City, Central America; Dr. Wm. R. Murray, 
: G. Oram Ring, Philadelphia; Dr. Chas. P. Small, Chicago; Dr. John 


Edward F. Parker, 


Charleston, S. C.; Dr. Joseph _L. McCool, Portland, Oregon; Dr. Richard C. Smith, Superior, 
Wis.; Dr. J. W. Kimberlin, Kansas City, Mo.; Dr. G. McD. Van Poole, Honolulu; Dr. E. 
2 Nashville, Tenn.; Dr. Gaylord C. Hall, Louisville, Ky.; Dr. Edward D. LeCompte, 


B. Cayce, Na 
Salt Lake City. 


DEATHS. 

Dr. Louis F. Love, Philadelphia, age 63, 
died November 3, of heart disease. 

The death of Dr. Jean Darrieux, of Paris, 
was announced in the Annales d’Oculistique 
of October, 1924. 

Dr. John B. Roberts of Philadelphia died 
November 28, 1924, from injuries received 
when knocked down by a truck. He was best 
known as a general surgeon but also did much 
ophthalmic surgery especially plastic opera- 
tions on the lids. 

LONDON CONVENTION, JULY, 14-17. 

A preliminary bulletin of the Convention of 
English Speaking Ophthalmological Societies, 
July, 1925, will shortly be issued to the mem- 
bers of such societies and associations. It 
will contain a detachable slip which those 
wishing to become members of the convention 
are asked to fill in and send to the secretary 
of the Finance and Registration Committee, 
Mr. Leslie Paton, 29 Harley Street, London, 
W., as soon as possible. 

The registration fee for those who are not 
members of the Ophthalmological Society of 
the United Kingdom will be 2 pounds, and 
for ladies accompanying members of the con- 
vention who wish to become associate mem- 
bers, 10 shillings. Each member of the con- 
vention will receive a copy of its transactions 
when published. 

The following selected speakers will take 
part in a symposium “On the evolution of 
binocular vision.” Sir Charles Sherrington, 
F.R.S.; Sir Arthur Keith, F.R.S.; Sir Fred- 
rick Mott, F.R.S.; Prof. Elliot Smith, F.R.S.; 
Prof. S. E. Whitnall (Montreal). 

The discussion on “Microscopy of the living 
eye,” will be opened by Dr. Gordon Byers 
(Montreal); Mr. Harrison Butler (Birming- 
ham); Dr. Arthur J. Bedell (Albany); and 
Mr. Basil Graves (London). 

_ Those wishing to take part in this discus- 
sion, to read papers, to give demonstrations, 
or to contribute exhibits to the museum, are 
requested to communicate with the secretary 
of the Scientific Business Committee, Mr. R. 
Foster Moore, 91 Harley Street, London, W. 

On the evening of Monday, July 13th, be- 
fore the opening of the convention, a recep- 
tion will be held at the Royal College of Sur- 
geons of England. On Saturday, July 18th, 
at the conclusion of the convention, there will 
be excursions to Oxford and Cambridge. 


SOCIETIES. 


Following the October meeting of the 
Ophthalmological Section of the College of 
Physicians of Philadelphia, the chairman, Dr. 
Thomas B. Holloway, invited the members of 
the section to meet the guest of honor of the 
evening, Dr. Harry Friedenwald of Baltimore, 
at the Rittenhouse Hotel where the members 
had a very delightful social hour together. 

The Central Wisconsin Ophthalmic and 
Otolaryngologic Clinic was organized at 
Marshfield, October 16th, electing Dr. William 
Hipke, Marshfield, president; Dr. Arthur L. 
Payne, Eau Claire, vice-president; and Dr. 
William G. Merrill, Wisconsin Rapids, secre- 
tary-treasurer. The district takes in cities as 
far north as Ashland and as far south as 
Fond du Lac. Meetings will be held semi- 
annually in May and October. 

The following papers were read before the 
Ophthalmological Section of the College of 
Physicians of Philadelphia at its November 
meeting: Dr. Louis Lehrfeld, by invitation, 
“Allergic Reactions in Vernal Conjunctivitis” ; 
Dr. Francis Heed Adler, by invitation, “Dem- 
onstration of Normal and Abnormal Pupillary 
Reflexes”; Dr. Sidney L. Olsho, by invitation, 
“A Test Chart Screen and a Familiar Test 
Chart with Letters Reorientated”; Dr. G. E. 
deSchweinitz; (1) “Factors in the Develop- 
ment of Tobacco-Alcohol Amblyopia.” (2) 
“Senile Changes in the Optic Nerve, the So- 
Called Senile Amblyopia.” (3) “Ocular Dis- 
orders Probably Due to Prostatic Infection of 
Nongonorrheal Origin.” 


GRADUATE COURSES. 


The Chicago Post Graduate Hospital and 
Medical School announces a special course on 
the slit lamp microscopy of the living eye with 
demonstration of use of red free light and 
the Gullstrand binocular ophthalmoscope, for 
the week beginning January 12, 1925. The 
course will consist of illustrated lectures and 
personal instruction by Dr. Robert Von der 
Heydt. The class will be limited by the ap- 
paratus available. Applications should be 


ig 2400 South Dearborn Street, Chicago, 
inois. 

The University of Pennsylvania announces 
that arrangements have been effected whereby 
under the auspices of the Graduate School of 
Medicine of the University of Pennsylvania, 
Basil Graves, C.M., of London, England, will 
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give at the school six identical personal 
courses in Ocular Microscopy with Slitlamp 
Illumination, as follows: 1925—first group, 
January Sth to 17th; second group, January 
19th to 31st; third group, February 2nd to 
14th; fourth group, February 16th to 28th; 
fifth group, March 2nd to 14th; sixth group, 
March 16th to 28th. 

Each course will be limited to a group of 
six ophthalmologists; and will be conducted 
on five days weekly for two weeks—one hour 
lecture and one and one-half hours’ practice 
daily. The fee for each course is $100—regis- 
tration fee of $25 with application for a 
course; and $75 balance at time of taking the 
course. 

Applications should be sent to Dr. George 
H. Slecher, dean, Graduate School of Medi- 
cine, University of Pennsylvania, Philadel- 
phia. Applications will be honored in the 
order in which they are received and within 
the stated group registration limits. More 
than one selection from the stated course 
dates should be indicated. If group quotas 
for requested dates are full registration fec 
checks will be returned. 

A course upon the use of the slit lamp has 
been given at the Oxford Eye Hospital on 
December 19, 20, 22 and 23. The course, 
which was under the general direction of 
Mr. P. Adams, reader in ophthalmology at 
Oxford University, was modelled upon 
that given by Professor Vogt at Ziirich. The 
lectures will be given by Mr. Harrison Butler. 
Owing to the kindness of Messrs. Zeiss, eight 
slit lamps will be at the disposal of the hos- 
pital. Dr. Franceschetti, 
Professor Vogt, has accepted an invitation to 
act as demonstrator. The other demonstra- 
tors will all be Ziirich trained. The number 
of students is limited to twenty-seven. The 
fee will be adjusted to pay the expenses of 
the course, but it is not anticipated that it 
will exceed 4 pounds. 


PERSONAL. 

Dr. H. H. McGuire of Winchester, Vir- 
givia, has been made president-elect of the 
Medical Society of Virginia. 

Dr. Warren S. Reese has been appointed 
assistant surgeon at Wills’ Eye Hospital, Phil- 
adelphia, on the service of Dr. L. F. Apple- 
man. 

Dr. William D. Rowland and Dr. Jos. E. 
Sternberg have been appointed assistant pro- 
fessors in clinical ophthalmology in the Boston 
University School of Medicine. 

Dr. L. V. Stegman of Battle Creek,- Mich- 
igan, expects to go to India this winter to 
attend the eye clinic at Shikapur in January. 

Dr. William H. Stokes has been promoted 
from assistant to instructor in ophthalmology, 
and Dr. Ralph O. Rychener to assistant in- 
structor in ophthalmology, University of 


Michigan Medical School, Ann Arbor. 

Monday evening, November 17th, Dr. Frank 
Allport of Chicago by invitation read a paper 
before the Ophthalmological Section of *the 
New York Academy of Medicine, entitled, 
“Industrial Eye Accidents.” 


rst assistant to. 


Dr. Lewis H. Taylor announces that p; 
Lewis T. Buckman is now associated with him 
in practice of Ophthalmology and Otolaryy. 
gology at 83 South Franklin Street, Wilke 
Barre, Pa. 

Dr. Frederick A. Davis, Dr. Eugene E. Neg 
and Dr. Richard L. Bower announce th 
formation of a new partnership. Offices yi 
be maintained in the present clinic building 
to be known hereafter as the Professionaj 
Building, 122 West Washington Avenue, Mad. 
ison, Wisconsin. 

Dr. James Moores Ball, of St. Louis, has 
given his collection of enucleated eyes, pic. 
torial items, microscopic specimens, 
mic armamentarium and rare ophthalmic liter. 
ature to the Army Medical Museum at 
Washington. A request is made that this col- 
lection be added to by the oculists of this 
country; and that enucleated eyes be pre. 
served in Kaiserling’s solution (solution of 
formaldehyd, 750; distilled water, 1,000; 
potassium nitrate, 10; potassium acetate, 30), 
and sent to the curator, Army Medical My- 
seum, Seventh and B Streets, S. W., Wash- 
ington, D. C 

We note with pleasure the appointments of 
our English confreres as follows: Mr. 0, 
Gayer Morgan, to assistant ophthalmic sur- 
geon to Guy’s Hospital; Mr. F. A. William- 
son-Noble, assistant ophthalmic surgeon to 
St. Mary’s Hospital; Dr. Ernest Allan, 
ophthalmic surgeon to the Stanley Hospital, 
Liverpool; Dr. G. P. D. Hawker, consulting 
ophthalmic surgeon to the Devon Mental Hos- 
pital, Axminster; Mr. Basil Graves, clinical 
lecturer and special instructor in “Microscopy 
of the Living Eye” to the Graduate School 
of Medicine, University of Pennsylvania for 
a period of three months. 

On October 22nd, Ambassador Jusserand 
presented the decoration of Commander of 
the Legion of Honor to Dr. William Howard 
Wilmer, of Washington, in behalf of the 
French government. The Washington Post 
remarks editorially that this rare honor has 
never been more worthily bestowed. The 
services Dr. Wilmer performed in France in 
behalf of the allied soldiers were of price- 
less value, not merely in the alleviation of 
suffering and the prevention of blindness, but 
in installing scientific methods for testing the 
eyestrain of aviators and the elimination of 
men who by reason of defective eyesight 
might have destroyed themselves and others. 

Dr. Henry T. Holland, F.R.C.S., E., of 
Shikapur, India, is enjoying a month's visit 
in this country. Dr. Holland began his mis- 
sionary work with the Church of England, at 
the Quetta Mission, twenty-eight years ago. 
In 1911 he went to Shikapur and established 
what has become the largest eye clinic in the 
world. Because of climatic conditions the 
clinic is opened only from January Ist to 
February 15th each year, but in this short 
period thousands of cases are seen and treat- 
ed. Dr. Holland with Dr. W. A. Fisher pre- 
sented a paper at the November meeting of 
the Chicago Ophthalmogolical Society on 
“Cataract, with Deductions Drawn from the 
Observation and Treatment of 1,438 Cases.” 
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Current Literature 


These are the titles of papers bearing on ophthalmology. They are given in English, 
e 


to indicate more clearly t 


ir subjects. 


They are grouped under appropriate 


ified 
some modif¢ each group arranged alphabetically, usually by the author’s name in heavy- 


heads The abbreviations mean: (lIIl.) illustrated; (PI.) 
pwnd Abst. shows it is in an abstract of the original article. 
a (Dis. ) discussion published with a paper. 
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Report and statistics for 1923. Paper, 24 
pages. Madras, Government Press, 1924. 
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Helmholtz’ treatise on physiological optics. 
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Yol. 1, cloth, 504 pages, 150 illustrations. 
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Introduction & la théorie des 


nker, O. 
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Dufour, 332 pages, 339 illustrations, 1 
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FIG, 1—ZONULAR OPACITY OF CORNEA AS SEEN WITH ZEISS BINOCULAR LOUPE. (KEY'S CASE). 


FIG 2—SCHEMATIC REPRESENTATION OF ZONULAR OPACITY UNDER GREATER MAGNIFICATION. 
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FIG. 3—SCHEMATIC CROSS SECTION OF EYE SHOWING LOCATION OF CORNEAL OPACITY 
IN KEY'S CASE 
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FIG, 4—CELL-LIKE BODIES UNDER SLIT LAMP FOCAL ILLUMINATION. OC. 4, OBJ. A 2: SHOWING 
»N. CHANGE OF COLOR BY STRONGER ILLUMINATION. 
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